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THE CHILCOTE PUMPING STATION 

AND SOFTENING PLANT OF THE 

SOUTH STAFFORDSHIRE WATER- 
WORKS COMPANY. 


(Concluded from page 454.) 


Eacu of the lime-storage tanks, referred to at 
the end of the previous article, contains enough 
cream of lime to keep the plant in operation for 16 
hours at the maximum rate anticipated of 2,000,000 
gallons per day. There are two storage tanks and 
each is fitted with agitators revolving in a vertical 
plane, to ensure that the cream of lime is kept in a 
state of constant density, thereby rendering the 
treatment of the water uniform. The agitators 
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the measuring apparatus is avoided. Experiments 
in the softening of the water indicated that the 
presence of a relatively large proportion of magne- 
sium salts necessitated the use of sodium aluminate. 
Provision is also made for the addition of sulphate 
of alumina if required. Two dry feed machines, 
shown in Fig. 20, on this page, are provided. These 
machines can be used, either both for sodium alu- 


each reagent. The machines are practically identical 
in their fittings and are located in the same room as 
the lime-cream storage tanks. They are driven by 
electric motors and the solutions, formed by the dis- 
charge of the reagents from the machines into small 
dissolving chambers, are lifted to the points of appli- 





cation by ejectors operated by small centrifugal 


minate, both for sulphate of alumina, or one for | 


495 


of the access house. This relatively small quantity 
of water containing the CO, is injected into the 
whole volume of water which is delivered into 
the annular tank from the deposition tank. Suitable 
means are provided to promote intimate admixture 
of the CO, with the decanted water from the 
deposition tank, and it is compelled to flow round 
the annular tank, which is covered by a concrete 
roof, to the outlet pipe situated near the access 
house, on the top of which pipe there is a thrott- 
ling valve controlled by a float. The pipe conducts 
the water to the filters; and the valve prevents 
air being drawn into the pipe and so into the 
filters, thereby preventing any interference with 
the smooth operation of the filters. The CO, 
contact tank is sufficiently large to enable the 
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are driven by electric motors mounted on the out- 
sides of the storage tanks and suitable access and 
inspection doors are provided on each tank. Drains 
and washout valves are also fitted. The cream of 
lime is drawn from the storage tanks by two centri- 
fugal pumps, driven by electric motors and raised 
to lime-measuring equipment, in duplicate, erected 
in the operating room at the top of the staircase 
on the roof of the deposition tank. Each set of lime- 
measuring apparatus, illustrated in Fig. 24, on page 
496, is mounted on a pedestal about 5 ft. high, 
and consists of a tank, in which is maintained a 
constant depth of cream of lime, the tank being 
fitted with an adjustable weir or orifice by which the 
amount of lime delivered is controlled. The actual 
control is effected from the filter house and from 
the lime-storage or preparing room; the quan- 
tity of lime delivered is under electrical control and 
is varied by the movement of a small switch. There 
is a constant depth of cream of lime in the measuring 
chamber, and, in fact, a portion of the cream of 
lime is in continuous circulation, being lifted from 
the lime-storage tanks in the lime-storage room to 
the measuring apparatus, and that portion which is 
not required for water treatment finds its way 
through an overflow pipe back to the storage tanks 
again. By this means, deposition of the lime in 





pumps. The adjustment of the dose of sodium 
aluminate or sulphate of alumina is effected by set- 
ting the milled knob on the output control of the dry 
feed machine. The control of the lime is through an 
electrical device which increases or reduces the quan- 
tity of cream of lime delivered to the water, depend- 
ing upon the hardness of the water and the quantity 
being pumped at any particular time. The sodium 
aluminate is delivered in steel containers, and a small 
electrically-operated lift is provided for raising 
the containers from the lorries to the floor of the 
storage room. The reagents are stored on the first 
floor of the chemical house, immediately above the 
lime-cream storage room. 

The water collected in the channels at the top 
of the deposition tank is conducted into the annular 
tank for treatment with carbon dioxide. The 
carbon dioxide is produced in two stoves, situated 
at the end of one of the wings of the filter house, 
as shown in Fig. 7, Plate XXIV, ante. These stoves 
are fed with metallurgical coke, and pipes con- 
duct the gas delivered from them through coolers. 
From the coolers, the gas passes through further 
pipes to the top of the access house, where they 
are connected to an ejector. The ejector is 
operated by softened water lifted by centrifugal 
pumps, two in number, placed at the bottom 





Fig. 21. Controt PANeEt. 


chemical reactions to be completed, and, in course 
of time, there will probably be a small deposit 
of precipitate in this tank. To remove it, provision 
is made for four waste valves, to the outlets of 
which pipes are fitted, running vertically down 
the outside of the deposition tank to below ground 
level, thence to the waste-water tank. Two valves 
are provided, one in the mixing chamber and the 
other for sludge from the channels, both being 
connected to the filter waste main, which discharges 
into the waste-water tanks. 

The heating of the filter house and offices is 
effected by a coke-fed boiler and hot-water pipes. 
The coke for the CO, stoves and for the heating 
boiler is stored near the stoves. The store is pro- 
vided with a steeply-sloping floor so that the 
coke will fall readily to the stoking space. The 
walls of this building are open for several feet 
at the top in order to give free circulation of air, 
and assist in the dissipation of the heat produced 
by the CO, stoves. A roller-blind shutter is pro- 
vided at the point where the coke is delivered 
from the lorries. The stoves themselves are fixed 
under a veranda-like roof, in a pit sunk below the 
general floor level of the building, with convenient 
access for stoking and cleaning. 

Twelve filters are provided for dealing with 














THE CHILCOTE 


MR. FRED. 








Conrrot VALVES ON FILTER. 
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1,500,000 gallons of water a day. Space has been 
left in the filter house, which is shown in Fig. 23, 
herewith, for two additional filters, which may be 
required if the capacity of the plant is increased. 
Each filter is 8 ft. in diameter, and contains a bed of 
specially-graded sand supported upon underbeds of 
graded gravel of various sizes. The inlet pipe from 
the deposition tank passes under the floor of the 
filter house and connections are made to each of 
the filter inlets. The water leaving the filters 
discharges into another pipe in the same trench in 
the filter house, and is conducted to the pure-water 
receiving tank some few yards in front of the 
filter house. The filters are operated by hydrauli 
cally-operated valves, shown in Fig. 22, above. 
In the arrangement of the hydraulically-operated 
valves, each of the main valves in front of the filter 
is fitted with a hydraulic cylinder, fed with pressure 
water taken from the high-pressure supply through 
a reducing valve. Control of the valves is obtained 
by hydraulic switches fixed on a panel mounted 
on the front of each filter 
the plant reduces the manual labour to a minimum 
and renders the control extremely simple. Manually- 
operated valves are provided for the air inlets 
and by-pass water outlets. The filter beds are 
cleansed by agitating them with air supplied by 
duplicate blowers, each blower being driven by 
an electric motor. A _ hand-operated lever 
provided on each of the filters so that the attendant 


is 


J. 


need not move from the filter to start the blower ; | 
all the operations are carried ott while he stands | 


in front of the filter being washed. After the 
air has been admitted for two or three minutes, 
it is stopped by the hand-operated lever, and 
the wash water is admitted from the wash-water 
storage tank erected in front of the filter house. 
The filters are provided with rate of flow indi- 


cators, showing the number of gallons of water | 


per hour passing through them, and also indicating 
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Fig. 23. 





Fig. 24. 


of the filter house near the laboratory. On this 
panel are placed the dial of a Venturi meter indi- 
cating the quantity of water discharged by the 
borehole pumps to the deposition tank, apparatus 
showing the percentage of CO, contained in the gases 
drawn from the stoves, and a meter indicating 
the quantity of CO, injected into the water. There 
are two pressure gauges on the same panel, showing, 
respectively, the pressures in the inlet and outlet 
mains in the filter house, as well as a recorder, 
giving a chart record of the pH value of the water 
leaving the plant. At the end of the filter house 
there is a small float chamber, above which is 
fixed a Paterson Fluxograph, arranged so that 
it measures all the waste water going into the 


| waste-water sedimentation tanks. The wastes deliver 


over a weir at the entrance to the tanks, but the 


| record of the discharge is shown on the Fluxograph 


the correct rate at which wash water should be | 


supplied. Each filter is also fitted with a clarity 
indicator, so that the attendant will know when the 
washing operation is completed. The waste water 
from the filters is delivered into a main pipe in the 
trench beneath the filter house floor, and is con- 
ducted to the waste-water recovery tank. A panel, 


in the filter house. 





Lime- MEASURING 


This system of operating | shown in Fig. 21, page 495, is provided at the end | 





The wastes include the wash | 


water ejected from the filters, scourings from the | 
mixing chamber at the entrance to the deposition | 


tank, scourings from the CO, contact tank, and 
waste water used for washing the lime preparing and 
measuring plant. The water delivered into the 


waste-water sedimentation tank is allowed 
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remain until the bulk of the precipitate has settled 
out. The supernatent liquid is then lifted by a 
centrifugal pump to the deposition tank and 
afterwards passed again through the filters. The 
precipitated sludge is delivered by the same pump 
to the disposal area. The capacity of the tanks is 
30,000 gallons. 

The softening process produces a fairly large 
quantity of a white precipitate, consisting almost 
entirely of calcium carbonate in a very finely-divided 
state, but also containing the iron and manganese in 
the water. A record of the amount of water 
discharged from the deposition tank is obtainable 
by introducing a Venturi meter. The sludge- 
outlet pipe from the deposition tank is provided with 
branches from which connections are taken to the 
lagoons provided for the settlement of the sludge. 
The whole of the pumping plant was supplied and 
erected by Messrs. Mather and Platt, Limited, 
Manchester, their sub-contractors being Messrs. The 
English Electric Company for the electrical equip- 
ment. Messrs. The Paterson Engineering Company, 
Limited, of London, were responsible for the 
softening plant. The whole scheme was designed 
and carried out by the Company’s Engineer-in-Chief. 


to! Mr. Fred. J. Dixon, M.Inst.C.E., M.I.Mech.E. 
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THE MARKETS OF LATIN AMERICA. 





Apart from the British Empire itself, there is no | 


country or group of countries in the development of | 
which British capital has been so intimately con- | 
cerned as it has been in South America. The pioneer | 





efforts of British engineers and financiers have left | ig 


tangible evidence of the high standard of develop- 

ment attained, particularly by the agricultural and 
pastoral_industries, and in the transport systems, 
which, in the first place, made possible the establish- 
ment of such industries on so large a scale, and, 
secondly, have administered so consistently to 
their growth. The phenomenal commercial develop- 
ment of South America has taken place principally | 
during the past fifty years or so, and the total of 
British capital invested in Latin America is esti- 
mated to approximate the enormous sum of 
1,128,000,000/. sterling, of which about 430,000,000/. 
is invested in Argentina (including 260,000,000/. in 
the railways alone), and 261,000,000/. in Brazil. 

Assisted, therefore, by many years of close 
commercial and financial relations, as well as 
unbroken friendship, Latin America normally 
constitutes a predominantly important overseas 
market for British goods—far outweighing, for 
example, the markets of South-Eastern Europe. 
Therefore, in British circles trading with South 
America, a warm welcome has been extended to the 
British Government’s declared policy of fostering 
this country’s vital export trade under war-time 
conditions, and special satisfaction has been afforded 
by the number of export groups so promptly 
established in various British industries as part 
of the Export Council’s drive for expanding overseas 
trade. Later in this article, an explanation will 
be given of the unique opportunity at present 
afforded for a British export drive in South America, 
because of the virtual disappearance of the former 
intense competition from Germany owing. to the 
naval blockade of that country. In order, however, 
to place the present position and outlook in South 
America in correct perspective, some general remarks 
may first be necessary, particularly as the importance 
and variety of the markets there may not be fully 
appreciated. The area known by the general title 
of “ Latin America” stretches from Mexico to 
Cape Horn, is more than twice the size of Europe 
and about half the size of the whole British Empire. 
In it there are seventeen republics, each with its 
own economic characteristics and monetary system, 
all in different stages of development ; but all, with 
the exception of Brazil, where Portuguese is the 
national tongue, having in common the Spanish 
language. 

The resources of Latin America are closely linked 
with the great variety of physical characteristics, 
the chain of the Andes mountains dividing the conti- 
nent into two parts of unequal size and of sharply 
contrasting features. The eastern part, which is 
very much the larger, embraces great areas of 
tropical forests and river country, as well as immense 
expanses of fertile plains and pasture lands, and it 
is in this area that the great agricultural industries, 
such as the farming activities of the River Plate 
region and Patagonia, and coffee and cotton growing 
in Brazil, have been built up. To the west of the 
Andes lies mainly the narrow strip of Chilean terri- 
tory, with a coast-line of more than 2,600 miles, 
and a greatest width of only 250 miles. Chile is rich 
in nitrate of soda, the most valuable natural fertiliser, 
as well as in copper and mineral deposits. The 
agricultural industries, also, are making steady 
progress. North-east lies the land-locked republic 
of Bolivia, which is the world’s second largest 
producer of tin and possesses rich deposits of other 
metals, as well as extensive agricultural and pastoral 
areas. Farther north lie Peru, Ecuador and 


|and Uruguay. 





Colombia, all mountainous territories rich in 


agricultural and mineral resources, and Venezuela, | 


with its invaluable oil deposits. Beyond the 
Isthmus of Panama lie the Central American 
“ coffee states,” and next, the republic of Mexico. 
The latter country, however, because of its intensely 
nationalistic policy and close relations with the 
United States’ market, must be ruled out as a 





possible increased outlet for British goods. The 


cities of South America are famous—Rio de Janeiro 


southern hemisphere), Santiago and Valparaiso ' the loss of trade with South America may have heen | South America. 


and Sao Paulo, Buenos Aires (the Paris of the 
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and Lima (the old Spanish capital)—all of which are | | due to 1: eteeadeeaientiies on the part of British 


progressive and modern in every sense, and offer | 
a striking contrast to the hundreds of thousands 
of square miles of open and often undeveloped 
territory which lie within the frontiers of the various | 
tates, 
In order to assess the approximate overseas trad 
ing position of the South American countries, they 


| 


i 


exporters (such as an exaggerated idea of the diffi- 

culties of sterling remittances), as well as to lack of 
propaganda and of the up-to-date sales methods 
| demanded by the very competitive condition of the 
South American markets. It was realised, however, 
that Germany’s strength lay in her centralised con- 
trol of both exports and imports ; in Britain, while 


may be divided roughly into two main groups, on the |a limited system of bulk exports through the 
basis that South American economy depends upon | medium of central industrial associations was not 
the ready marketing abroad at remunerative prices | beyond our power, bulk import agreements were 
of certain primary products derived mainly from | scarcely possible on a large scale in view of the 


the farming and mining industries. The first group 


embraces the River 


made the former country the wealthiest in South 
America did not occur until the last quarter of the 
past century ; now the River Plate area constitutes 
one of the chief granaries of the world and as, in 
normal times, the grain and meat products of that 


area find a ready sale in Europe—particularly in | 


Britain—it has been found possible to escape the 
necessity of submitting to German trading pene- 
tration through that country’s ‘“‘ compensation ” 
system. The countries of the second main group, 


however, comprising Brazil, Chile, Peru and most 


of the states of northern South America and of 
Central America, were often in a state of over- 
production in certain commodities (such as coffee 
in Brazil and Central America, and nitrate, copper, 
etc., in Chile), and it was in these countries that, 
for some years before the present war, Germany was 
able to institute ‘‘ compensation,” or barter trading. 
This was done by offering a market for the products 
of the countries mentioned, which were paid for 
in specially-depreciated German export currency 
called Aski marks, which could only be used recip- 
rocally in the purchase of German manufactures. 
This system was supported by direct German 
Government subsidies to the manufacturers, and, 
although unpopular in South America, enabled 
Germany to expand her trade enormously there, 
almost entirely at the expense of Great Britain. 
Both Britain and Germany lost a large part of their 
export trade to Latin America during the World 
War period, while the United States’ exports to 
those countries increased. In the interim, however, 
until the outbreak of the present war, Germany had 
largely regained ground in Latin America, while 
Great Britain continued to lose markets there. 
This is shown by the comparison in Table I, herewith, 
of the percentages of all imports into Latin America, 
from each of the three countries, in 1913, 1933 and 
1937. 


TABLE I.—IJmports into Latin America. 


1913 | 1933. | 1937. 
United States " 25-0 29-2 34-9 
Germany ei a 16-1 11-5 15°5 
Great Britain J)” Bae 18-1 13-2 
| 


For reasons already mentioned, Britain retained 
her supremacy in the import markets in Argentina, 
but the lamentable story of the loss of British trade 
in Brazil, Chile and Peru, side by side with the 
expansion of Germany’s trade, is told so clearly 
in the further comparative statement in Table II 
that no additional comment is required. 

German ‘“ compensation” business with South 
America reached its zenith in 1937 and 1938, and 
the details given in Table III, on this page, of the 
imports of engineering and allied products in 
those years, show the secondary position held by 
Britain compared with Germany. The Argentine 
market is again excepted. 

Before the outbreak of war last September, there- 
fore, British trade losses with virtually every South 
American country other than Argentina had already 
become so serious as to cause various proposals to 
be advanced to check the deterioration. The 
position was aggravated by internal difficulties in 
the South American countries themselves, where, 
owing to economic problems resulting from the low 
level of commodity prices for some years following 
the international crisis of 1931, control of exchange 
and importation had been imposed in endeavours to 
restore the balance of payments. To some extent, 
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Plate countries of Argentina | 
The farming development which | 
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—Trade with Principal South "American 
Countries in 1932 and 1938. 


TaBLe If 


| Per Cent. of Total Imports from : 
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United United 
States. Kingdom. Germany. 
- 2 - ’ eeerTrsT 
Argentina, 1932 13} | 21) ! 9 
1938 17 2 10 
Brazil, 1932 .. 30 | 19 9 
1938 . 24 10 25 
Chile, 1932 | 25 13 16 
938 28 9} 26 
Peru, 1932 27 17 | 9 
1938 27 16 
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limited extent to which the control of consumption 
is practicable in a democratic country in times 
of peace. 

When war broke out, however, the whole position 
underwent a radical change. South America 
immediately benefited by the general increase in 
prices and the demand for primary commodities, 
a tendency which should become accentuated if the 
war be prolonged. Already, there has been a 
general improvement in the exchange values of the 
various South American currencies and a consequent 














TABLE III, 
} Sore aa Germany. 
Argentine Imports in 1937. (£ Sterling.) 

Fuel and lubricants ; 2,338,000 3,848,000 657,000 
Iron and steel, and manu- 

factures 894,000 1,784,000 2,693,000 
Other metals and manu- 

factures 760,000 | 1,633,000 650,000 
Machinery and vehicles. . 5,866,000 1,412,000 1,592,000 

Brazilian Imports in 1937. (& Gold.) 

Coal 128,000 561,000 812,000 
Transport ‘material 2,060,000 696,000 689,000 
Machinery and boilers .. 148,000 319,000 410,000 
iron and steel : 

Plates, bars, etc. 303,000 105,000 760,000 

Tubes .. Ai 76,000 78,000 358,000 

Wire .. 138,000 7,500 382,000 
Tinplates 455,000 oe 264,000 
Copper sheets, wire, etc. 119,000 90,000 120,000 
Hardware, tools, ee. .,» 126,000 152,000 231,000 
Electrical ‘material 236,000 83,000 231, 7000 
Wireless apparatus é4 246,000 3,000 60,000 
Oil and petrol motors .. 29,000 19,000 115,000 

Chilean Imports in 1938. (Pesos, 6d. Gold.) 

Metals > +| 17,913,000 4,300,000 | 28,031,000 
Machinery, etc. . 27,162,000 | 6,316,000 | 26,226,000 
Transport material 7 28,844,000 | 11,126,000 | 18,900,000 


Peruvian Imports in 1937. (Soles.*) 
Tae tools, vehicles, 
.| 84,792,000 5,205,000 33,000 
Metals and ‘manufactures ll, 241, 000 2,959,000 9,978,000 
Electrical material 4,785,000 618,000 73,000 











* 20 soles = 1. sterling, approx. 


easing in the remittance situation, as well as an 
inclination to remove restrictions upon imports. 
Because of the sea blockade of Germany, that 
country’s trade with South America has virtually 
disappeared. German contractors are unable to 
complete their contracts in South America; as 
witness their inability to continue with the 
important Rio Negro hydro-electric scheme in 
Uruguay, which was destined to transform the 
whole position of power supply in that republic. 
The principal German exports to South America, 
namely, coal, the products of the heavy industries, 
iron and steel, and chemical products, can now be 
replaced by British exports. Already the British 
motor industry has set a good example in the war- 
time cultivation of export markets by increasing 
| substantially the shipments of motor cars, etc., to 











498 EN 
Under war conditions, British import and export | with a consequent good opportunity for a British 
trade is officially controlled, and, while nothing | trade drive. 
resembling the German “ compensation ” system, | In conclusion, it may be stated that, apart from 
with its undue regimentation, is contemplated, | war-time considerations, South America will require, 
inevitably our overseas trade is being conducted on | for many years to come, heavy imports from abroad 
reciprocal bilateral lines, tending towards a system | of general engineering material, railway equipment, 
of exchange clearing in sterling. By reason, parti- | tractors, etc., in order to open up the many thousands 
cularly, of the extent to which Germany had | of square miles of unexploited territory. Extensive 
captured South American markets before the war | road-building programmes in the various republics 
by means of such artificial and unpopular methods | are leading to an increased demand for motor- 
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as “compensation” treaties and subsidies, it is| 


commendable that the British Export Council | attention, however, to the individual requirements of 


recognises that, the more the arrangements adopted | 
for war export trade are built on the normal structure | 
of trade, the sounder and healthier will be the state 
of the trading organism at the end of the war, when 
more critical and testing conditions are likely to 
be encountered. 

It must be remembered that South American 
overseas trade is essentially reciprocal in nature, so 
that any expansion in demand for British goods 
depends largely upon the extent to which Britain 
can replace Germany and Central Europe as a market 
for South American products ; already our export 
drive is being helped by the wider spread of the 
British Government’s purchases of commodities 
among the South American countries. In addition 
to this, there is preference in Latin America for | 
British goods and a very general sympathy with 
the Allied cause in the present war. It is fatal, 
however, to rely complacently on these advan- | 
tages; British exporters must be prepared to} 
quote prices and delivery and credit terms which 
are really competitive with those of other nations. 
The war-time rise in prices of British manufactures 
leads to the danger that South America may be 
compelled to obtain cheaper goods from competing 
countries ; and orders are already being diverted to 
the local manufacturing industries, which have 
shown remarkable growth during recent years. It is 
encouraging, however, that the British Government, 
in close collaboration with trade organisations, is 
making every effort to ensure adequate supplies of 
raw materials to export industries, and to adjust 
prices to world levels. Meanwhile, the leading | 








vehicles of every kind. Exporters should pay close 


local markets, and to credit terms, current exchange 
regulations, etc. They should also familiarise them- 
selves with customs and shipping regulations in the 
various republics, closely following consular instruc- 
tions in this respect. Reference has been made to 
the importance of the price factor, and equal stress 
must be laid upon the utilisation of the most up-to- 
date sales methods. Correspondence, catalogues and 
other literature should be printed in Spanish, or in 
Portuguese in the case of Brazil, measurements, etc., 
being expressed preferably in metric units. Finally, 
@ paramount consideration is the employment on the 
spot of a reliable agent or representative in close 
touch with Government, municipal, railway and 
other official and private quarters, from which 
requests for tenders and information are likely to 
emanate. 








18-FT. DOUBLE-HEADED UNIVERSAL 
GEAR-HOBBING MACHINE. 


Wuixe, in describing the large double-headed 
universal hobbing machine illustrated in Figs. 1 to 
13, on Plate XXVI and pages 499, 500 and 504, a 
discussion of the principles of the different methods 
of gear cutting is not necessary, some comment 
on two of them would seem to be desirable since 
confusion between the processes of hobbing and 
milling gear teeth is occasionally evident. Both 
processes employ a rotating cutter, as opposed to 
the reciprocating cutter of the so-called planer 
types of machine. The cutter of the milling 
machine consists of a single circle of blades formed 





neutral countries, such as the United States and|to the contour of the tooth required. Only one 
Italy, are making intensive efforts to fill the gap/| tooth is cut at a time, the pinion, or gear wheel, 
in South America’s imports left by the virtual) to be dealt with being held stationary during the 
disappearance of German trade. One of the operation. The cutter of the hobbing machine 
means being employed by the United States in| consists of a helical arrangement of blades re- 
their trade drive in South America is to grant| sembling, in some measure, a worm. The blades are 
credits through the Export-Import Bank of Washing- | ysually straight-sided and have their edges lying 
ton to finance sales of American products, parti-| at @ predetermined pressure angle. As the cutter 
cularly capital goods ; but any large expansion of) rotates, the pinion or gear wheel, must also rotate, so 
loans of this nature is steadily assailed in important | that the straight-edge blades generate teeth of 
American quarters on political grounds. Neverthe-| inyolute contour. The hob may have its blades 
less, although trade between the United States and | arranged in a helix of one thread, in which case it 
Latin America since the war started has not reached | makes a single revolution in the time that the work 
the anticipated “ boom ” proportions, North Ameri-| rotates through an arc equal to that occupied by 
can exports to the Southern Continent have/one tooth and one tooth-space, measured on the 
undoubtedly shown a marked increase, mainly | circumference of the pitch circle of the pinion or 
owing to the difficulties of exportation from|gear wheel concerned. Hobs with the blades 
Europe. | arranged in two or more threads can also be em- 
Prospects for British trade appear most bright in| ployed, the generation of involute teeth proceeding 
Argentina, where, following large purchases of|as with the single-thread hob, though the work 
foodstuffs by the Allies, the amount of sterling| must rotate through two or more tooth widths 
exchange at present available is more than sufficient | and spaces for each revolution of the hob. 
to pay for imports from Britain. An official import-| This somewhat elementary explanation will, it is 
exchange permit is required for every shipment to | considered, provide a key to the arrangement of the 
Argentina, and by this system the Argentine | machine illustrated, which has been constructed 
Government is able to control the source and variety | by Messrs. The Power Plant Company, Limited, 
of imports, exchange permits being freely granted; West Drayton, Middlesex. From the drawings, 
to Britain. The import system in Uruguay is/ Figs. 1 and 2, Plate XXVI, and the photographs 
somewhat similar to that in Argentina, and monthly | reproduced in Figs. 12 and 13, page 504, it will be 
import-exchange quotas are granted to various | clear that the rotating table on which the work is 
supplying countries, Britain usually obtaining the | carried occupies the centre of the machine. The 
largest quota. In Brazil, with the improvement in | hobs, of which there are two, are mounted on saddles 
the foreign-trade position, exchange cover for} having vertical traverse on columns at each side of 
imports is smoothly forthcoming under permit, and | the table. The columns can be traversed longi- 
shippers need have no fear of any “ blocking ” | tudinally on the bed for setting to suit the diameter 
of their funds in Brazil. In Chile, too, permits are|of the gear being cut. The hob axis can be set 
required for imports, and, in reciprocation for recent at an angle since, when cutting a plain spur gear, 
purchases of wool, meat, etc., by the British Govern- | it is clear that the blades must be traversed vertically 
ment, there is a sufficient supply of sterling to pay | across the face of the gear, the amount of inclination 
for imports from this country. Peru has avoided | of the hob spindle being equal to the helix angle 
exchange control ; much attention is being paid to | of the hob, and the rate of traverse being the cutting 
transport development, and, as Britain is the chief| feed. When helical gears are being generated the 
war-time market for Peruvian cotton, there is a/ helix angle of the gear itself has also to be allowed 
tendency to turn to reciprocal trading with Britain, ! for, so that the cut is parallel to the face of the 





| for locking the columns in position. 
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teeth, the saddle traverse being, of course, vertical 
as before. 

The hobs are shown with their spindles horizontal 
in, Figs. 1 and 12, and are seen to be inclined in 
Fig. 13, in which view a pair of helical gears is being 
cut, the top gear by the hob on the left-hand column 
and the bottom gear by that on the right hand. 
Both hobs are also used simultaneously when 
single gears with double-helical, or “ herring-bone,”’ 
teeth are cut. When a worm wheel is being cut, 
the hob employed has the same form of tooth 
and is of the same diameter as the worm which has 
to mesh with the gear. The hob spindle is, there- 
fore, set horizontally, that is, with its axis at right 
angles to the axis of the work, and the saddle is 
locked to its slide, and is not traversed vertically. 
The cutting feed is given by traversing the column 
longitudinally on the bed until the desired tooth 
depth has been reached. Only one of the columns, 
viz., that on the left-hand side in Figs. 1 and 12, 
is provided with this feeding traverse. The worm 
wheel being cut is rotated at a suitable rate as the 
hob is fed towards its axis. The views given in 
Figs. 1 and 12 show the front, or operator’s side, of 
the machine, that given in Fig. 13 showing the 
opposite side, or back. 

The machine, as indicated. by the term “ univer- 
sal,”” can be used for cutting either single-helical 
gears, double-helical gears, ordinary spur gears, 
or worm gears of any diameter between 3 ft. 6 in. 
and 18 ft. on the pitch circle, the teeth being of 
involute contour and of any pitch up to 5in. Either 
single-thread or multi-thread hobs can be used. 
The column traverse allows of hob centres between 
a minimum of 4 ft. and a maximum of 18 ft. 9 in. 
The face width of the gear that can be cut depends, 
naturally, on the setting of the hob spindles. When 
both spindles are horizontal the maximum face 
width is 8 ft. 9 in., but when they are set at an angle 
of 45 deg. the maximum is 8 ft. 3 in. In this 
connection it may be mentioned that the gear being 
cut in Fig. 13 has two faces, each 19} in. wide, with 
a space of 22 in. between them, the total vertical 
distance between the two hob spindles being thus 
5 ft. 1 in. The gear, which is for a marine installa- 
tion, has a pitch-circle diameter of 103-805 in., 
with 283 teeth of 1 in. normal pitch and 1 - 152349 in. 
circular pitch. The helix angle is 29 deg., 56 min., 
58 sec. A machine capable of dealing with work of 
the dimensions indicated is, in itself, of a very 
imposing size, its scale, indeed, may be recognised 
from the operator at the left hand of Fig. 13. The 
overall length is approximately 58 ft. 7 in., the 
overall width about 14 ft. 9 in., and the height, 
from the bottom of the main bed is 18 ft. 9 in. 
The actual height is, however, increased by a 
further 1 ft. 2 in. due to the recessing of the bed 
under the work table into the foundations. 

The construction of the machine may now be 
considered in greater detail. The main bed consists 
of two rectangular members on which the columns 
are mounted, and between which is a circular bed 
carrying the rotating work-table. The rectangular 
beds are of deep box-girder cross section. There 
are four sliding ways for the columns on each 
bed, each way being 9 in. wide, less the width of a 
Tee-slot running down their centres. The Tee-slots 
are machined out of the casting and are provided 
The ways are 
finished by careful scraping to accurate surface 
plates. The circular table bed is a strongly-ribbed 
casting of the section shown in Fig. 3, opposite, 
Figs. 4 to 6 on the same page giving some details of 
the table-driving gear. The table is carried, in the 
main, on a wide flat seating with a conical seating 
below it, this latter seating ensuring accurate 
centring and taking part of the weight. The top 
inner part of the bed is formed as an oil trough in 
which the indexing worm-wheel rotates in a sub- 
merged condition. The housings for the worms 
driving this wheel are cast integrally with the bed. 
A smaller trough on the external periphery of the 
bed receives the lubricant from the seating. It 
should be noted that this oil is supplied under 
pressure to both the horizontal and conical bearing 
surfaces, so that the table actually rotates on a 
film of oil and there is no metallic contact between 
the table and its seats when the machine is at work. 
The oil pressure automatically adjusts itself accord- 
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ing to the load on the table, and the upward thrust 
due to it is met by annular keep plates at the outer 
edge of the horizontal surface. 

The table is of heavy section and is stiffly ribbed. 
It is 11 ft. 4 in. in diameter overall and has a central 
hole 26 in. in diameter. This hole is provided with 
a removable cover and accommodates the shaft 
flanges of such gears as are cut with the shaft in 
place. The surface of the table is finished with 
radial Tee-slots for securing the work, arranged as 
seen in Fig. 2. Referring again to Fig. 3, it will 
be seen that the index worm wheel is bolted and 
spigoted to the underside of the table. It is made 
of a special close-grained cast iron and has a pitch 
diameter of 10 ft. The wheel is split centrally in 
the horizontal plane, this method of construction 
being adopted in order to eliminate dividing errors 
in tooth pitch. The halves of the wheel were first 
bolted together and the teeth cut in this condition. 
They were then unbolted and rotated relatively 
to one another into several positions at each of which 
the teeth were re-cut, until a uniform pitch was 
secured, being finally bolted together again and 
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firmly fixed by steady pins. The wheel teeth 
were cut by means of an unusually long hob having 
extra deep blades in order to ensure large bearing 
surfaces. The table-bearing surfaces and the 
faces of the indexing wheel were finish-turned in 
one setting to ensure parallelism. 

Although the transmission of the main drive to 
the table will be considered later, it is convenient 
here to deal with its final stages, since these are 
shown in Figs. 4 to 6. It will be evident from Figs. 
12 and 13, which show opposite sides of the machine, 
that the table is driven from both sides. One worm 
drive only appears in the partial plan, Fig. 4, 
but both are identical, except that they have axial 
adjustment in opposite directions, thus providing 
means for eliminating backlash. The adjusting 
device is arranged so that the axial movement does 
not change the position of the worm-driving gear, 
neither does it affect the adjustment of the ball thrust 
bearings which take the worm thrust. The axial 
adjustment is effected without opening the worm 
housings by simple operation of a pin key. The 


bedplate on the operator’s side, as seen in Figs. | 
and 2, but, close to the table bed, it is brought 
nearer to the longitudinal centre line of the machine 
by a pair of gear wheels, as will be clear from Figs. 4 
and 6. The short length of shaft thus required 
drives, through bevel gears, a cross shaft running 
under the table bed. The cross shaft finishes at 
each end with bevel gears, which transmit the drive 
to short vertical shafts, themselves terminating in 
another set of bevel gears driving the worm shafts. 
The worms rotate in opposite directions. The 
boxes containing the vertical shafts from the cross 
shaft to the worm shafts are clearly visible in Figs. 
| 12 and 13. 

The columns, shown in detail in Figs. 7 to 9, 
on this page, are of strong well-ribbed box section. 
They are 4 ft. wide across the face, on which the 
hob saddle slides, and the length of the base on the 
ways of the bed is 9 ft. 6 in., the large bearing 
surfaces for both motions thus provided ensuring 
complete rigidity. The columns are traversed along 
the bed by a screw 3} in. in diameter, and having 
a right-hand }-in. pitch Acme thread. As is evident 
in Fig. 8, the connection between the screw and the 
column is made by two separate nuts. These are 
of gunmetal and are adjustable one against the 
other, so that backlash is eliminated. When the 
working position of the columns on the bed is deter- 
mined, they are clamped in position by means of 
eight bolts, 1} in. in diameter, in the Tee-slots of 
the ways. A micrometer device is provided for 
each column for setting them accurately for depth 
of cut. Indexing mechanism, consisting of scales and 
pointers, enables rapid re-setting to similar positions 
for repetition work to be effected. The nature of 
the guides on the ways of the bed will be apparent 
from Fig. 7, steel taper strips providing lateral 
adjustment for wear. The interior of the column 
is occupied by a weight which balances that of the 
hob saddle and is connected to the saddle by flat 
link chains. The weight is guided by a vertical 
channel on each side. The guide pulleys are pro- 
tected by a removable cover on the top of the 
column. 

An outline of the hob saddle is shown in Fig. 8. 
It consists of a sliding base, 4 ft. wide by 5 ft. long. 
There are two ways on the column, as shown in 
Fig. 9, lateral adjustment for wear being provided 
by two steel taper strips. Vertical traverse is 
effected by double nuts and a screw of the same size 
and type as that used for the horizontal traverse of 
the columns. This screw has a guaranteed accuracy 
of 0-01 in. in 6 ft., and is always in tension. The 
thrust on it is taken by heavy ball bearings. The 
sliding base of the saddle carries a swivelling 
member to which the hob spindle bearings are 
attached. The hob can thus be set with its axis 
lying at any angle up to 45 deg. in either direction, 
a dial indicator being provided for setting. ‘The 
swivelling member is locked in position, when set, 
by means of the Tee-headed bolts seen in Fig. 8. Its 
base is of exceptionally large diameter and the hob- 
| bing gear is thus amply and rigidly supported. The 
hobbing gear is not shown in this illustration, but 
its arrangement may be gathered from Fig. 2. The 
hob is carried on an arbor lying between two bear- 
ings, both of which are capable of axial adjustment, 
so that hobs of different lengths may be supported 
to within a short distance of their actual cutting 
length. Hobs up to 14 in. in external diameter can 
be accommodated. 

Referring to Fig. 2, the inner bearing, viz., that 
on the driving-spindle side, is of the double-cone 
type, and is, therefore, particularly well adapted to 
withstand axial stresses. This bearing supports one 
end of the hob spindle, while the outer bearing 
supports one end of the hob arbor. The outer 
bearing is of the single-cone type, and, assuming 
ordinary care is used in its adjustment, eliminates 
all possibility of slackness of the arbor in the 
bearings. The connection between the arbor and the 
spindle is as follows: The spindle nose has a taper 
hole into which the hob arbor enters. This hole, 
moreover, has longitudinal grooves with which 
corresponding tongues on the arbor engage. The 
arbor is screwed externally and a differential nut 
keeps the arbor and spindle in line. The nut does 
not transmit any torque, this being taken by the 








main table-drive shaft runs along the whole of the 





grooves and tongues, which also prevent axial 
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thrust being transmitted to the arbor bearing. The 
driving part of the hob spindle is 34 in. in diameter. 
It is splined where it passes through the driving 
wheel, which is fitted with a cast-steel “* Barth” 
type key. The spindle is of high-carbon steel 
accurately ground all over. The axial adjustment 
of the spindle through the wheel, to suit different 


lengths of hob, is made by a screw and nut on the | 


inner bearing. 

The several motions of the machine may now be 
considered. The whole of the operating motions 
are derived from a 35-h.p. variable-speed motor 
having a speed range from 400 r.p.m. to 1,200 
rpm. The operating motions comprise: The 
rotation of the hob and work table and the vertical 
feed traverse of the hob saddle when spur or 
helical gears are being generated, and the hori- 
zontal feed traverse of one column when a worm 
wheel is being cut. Two setting motions are 
derived from a separate 12-h.p. motor with a speed 
range of from 600 r.p.m. 1,200 r.p.m., these 
motions being the rapid traverse of the columns 
and the rapid traverse of the hob saddles. A small 
motor, of 2 h.p., drives two gear-wheel type pumps, 
one of which supplies the pressure oil to the table 
and the other the cutting lubricant to the hobs. 

It will be appreciated from what has been said 
above, that the rotations of the work table and of 
the hobs must bear a definite relation to 
another ; not, of course, a fixed relation, but one 
which can be altered quantitatively as determined 
by the size and characteristics of the gears to be cut. 
This variable relation involves a system of boxes 
with sliding gears, epicyclic differential gears and 
change wheels. The feed traverse of the two hob 
saddles must be in opposite directions since, in 
generating a double-helical gear, one hob has to 
start from the top of the work and travel down- 
wards while the other travels upwards from a 
starting cut at the bottom. Nevertheless, in spite 
of the apparent complications involved, all the 
operating motions are obtained in the most direct 
manner possible from the sir gle main driving shaft, 
with the result that the gearing employed is reduced 
to the minimum. 

The spindle of the main motor, 
Fig. 2, drives the pinions of a 
gearbox 6, the pinions meshing 
on the main drive shaft. The purpose of this 
gearbox is to provide alternative speed reductions 
from the motor drive, the ratio of the two gears 
being, respectively, 1 to 1-782 and | to 2-764. The 
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to 


one 


indicated at a in 
two-speed sliding 
with gear wheels 


gearbox is seen to the extreme left of Fig. 12, the 
projecting shaft being that taking the drive from the 
main motor, which is not included in the view. Two | 
detailed views of the gearbox are given in Figs. 10 
The lower shaft in Fig. 


and 11, above. 10 is 


| that coupled to the main motor and carries the 
pinions of the reducing gear. The upper shaft 
carries the gear wheels either of which is engaged by 
a sliding dog clutch actuated by the lever and 
forks seen in Fig. 11. This shaft has two output 
The bevel gears on the right drive, speaking 
generally, the work table, though its full function 
will be described later. ‘The end of the shaft at 
| the left transmits power to the hobs, not, it should 
be noted, directly, as its line is broken and its speed 
modified by two sets of differential gears. It will 
recognised that the gears are fully-enclosed 
and run in an oil bath, ring-lubrication being em- 
ployed for the bearings. This is the general practice 
with other gearboxes. The gear wheels in this 
are of the double-helical type. but in 
most of the other boxes hollow-faced spiral gears 
jare employed, each having its own self-contained 
standard double ball-thrust bearing. At those 
points where grease lubrication is desirable, auto- 
matic tell-tale lubricators of ample size are provided 
instead of ring lubrication. 

Referring again to Figs. 1 and 2, the course of 


points. 


be 


instance 


the drive from the bevel gears in the gearbox b 
can now be traced. These bevel gears drive a short 


cross-shaft c at the end of the bed, which shaft, 
through a second set of bevels, drives a set of change 
wheels d on a swinging frame. This last member 
of this set of wheels transmits the drive to the shaft 
e, running along the operating side of the machine. 
This shaft provides, among other things, the table 
drive and terminates in a gearbox f, the function 


of which is to continue, and reverse, its motion 
through the short shaft g, situated under the 


work table and terminating in a bevel drive to 
the shaft A. The latter, being below the work 
table, is below the plane of the table worm-shafts i i, 
and is furnished with a short vertical shaft at each 
end which, by means of bevel gears, forms the final 
link in the transmission to the table worm shafts. 
Other details of the drives in the region of the table 
will be clear from Figs. 3 to 6. 

It will be noticed, from Fig. 1, that the main 
The shaft &, which runs transversely through the 
bed of the machine, operates, through change 
wheels /, the spiralling differential indicated at m, 
and is driven from the feed motion. The motion 


gear change box o, and a set of change wheels p. 
Consideration of the precise arrangement of the 
| feed shafts may be deferred for the moment. The 
| second transverse shaft g derives its motion directly 
| from the table-drive shaft e, and drives, through 
change wheels 7, the prime-number differential s. 
Details of the differentials will also be dealt with 
| later, but, at the moment, it may be noted that they 
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of the feed shafts » and n’ is derived from a sliding | 
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modify the speed of the hob drive shaft ¢ from the 

| gearbox b. Both differentials transmit the drive to 
the hobs by means of the shafting u and u’. Two 
reference letters are used for this shafting, since 
its line is interrupted by a transmission gearbox v 
in order to clear the table drive, this transmission 
gear including an idler pinion, so that the direction 
of rotation of u’ is not affected. The speed of both 
u and u’ is, of course, the same. 

The function of the prime-number differential is 
to avoid the necessity of providing a special change 
wheel when it is required to produce a gear having 
a prime number of teeth. It should be understood 
that neither the prime-number differential nor the 
spiralling differential is required when parallel-tooth 
spur gears are being cut, the only exception to this 
being when such gears have prime numbers of 
teeth. In this case, the prime-number differential. 
which is linked up with the table drive only, is 
used. 

The hob-shaft motion is thus capable of being 
altered through a very wide range, as may be 
deduced from the fact that the table rotation can 
be varied so as to provide for the cutting of all 
numbers of teeth, including prime numbers up to 
the maximum capacity of the machine by the use 
of the prime-number differential. As the hob rota- 
tion must be in precise relation to the table rotation, 
whatever gear is being cut, it will be evident that the 
necessary flexibility and range of the machine has 
| been ingeniously secured without having to employ 
different motors for the table drive and the hob 
drive. The motion of the hob shafts, « and 
is transferred to the hob gear through the sliding 
transmission gearboxes wand w’. The feed shaft n 
and its continuation n’ have also sliding transmission 
gearboxes x and x’. The rapid power traversing 
shafts on the same side of the machine are indicated 
in Figs. 1 and 2, at y, y’, while the motor for pro- 
viding this rapid power traverse is shown at z, the 
large handwheels seen at each end of the bed being 
for hand-power traverse. 

(To be continued.) 
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PLANING MACHINE FOR MARINE 
PROPELLERS. 


Ir has been recognised for some time that the surface 
| finish of a marine propeller is a factor in propulsive 
| efficiency, and Messrs. The Manganese Bronze and Brass 
|Company, Limited, Caxton House, Westminster, 
London, 8.W.1, have always given careful attention 
|to this requirement. This firm has now effected a 
| further improvement in blade finishing by drawing 
up a specification for and installing a new machine, 
| which is illustrated in Figs. 1 and 2, opposite, and has 
| been constructed by Messrs. Morton Manufacturing 
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PLANING MACHINE FOR MARINE 


‘5 ; ® 
#G Bs 
i : t 
« 
¥ 





j 
we 4 


pi 


ae 





Fig. 1. Macurng Workrne As Raprat PLANer. 














Fic. 2. 


MACHINE ENGAGED IN CrrcuLAR MILLING. 


The | case the cuts are concentric with the propeller shaft. 
| In addition, it can be used for drilling. 

The general features of the machine are shown in 
I | Fig. 1, above, though the driving motors are masked by 
helical, or screw-thread, surface with a constant pitch, | its column, and the bed between the column and the 
or can have a variable pitch, a curvature from root to! work table is hidden beneath the floor-boards. The 
tip, or a backward rake, i.e., with the radii of the | column carries a saddle with vertical traverse, in which 
blades not at right angles to the shaft axis. These | is mounted a rectangular ram supporting a cutting 


Company, Muskegon Heights, Michigan, U.S.A. 
new machine can deal with propellers up to 20 ft. 
in diameter by 20 ft. pitch, and having a blade-root 
diameter of 4 ft. The blades can have either a true 


requirements postulate different machining methods, | tool at one end. The work table is rotated at a speed 
= the machine, in consequence, is designed for radial | in definite relation to the rate of traverse of the saddle, 
Pegg) which the cut is made along the length of | power for both motions being derived from the same 
jNades, 


the 











or circular planing or milling, in which! source and variation of the relation, to suit different | representing the cutting feed during each return stroke 





PROPELLERS. 








conditions of pitch, etc., being secured by change 
wheels. The ram has a reciprocating movement when 
a radial planing cutter is used and can be set at an 
angle in the vertical plane when raked blades are being 
dealt with. The reciprocating movement of the ram, 
which is of forged steel, is effected by the integral rack 
seen on its left-hand front face. The rack drive is 
distinguishable by its circular casings visible at the 
saddle centre. The drive is obtained from a reversing 
motor, not visible, the motor which can be seen at the 
extreme right of the illustration on the end of the ram 
being for the purpose of driving a forged-steel spindle 
which runs in the ram on roller bearings, with provi- 
sion for thrust, and has a tapered nose to receive either 


| face-milling cutters or drills ; or, alternatively, receives 


the driving spindle of a right-angle milling head. This 
head is mounted on the ram, as shown in Fig. 2, and 
can be set with its tool spindle at any angle. The 
motor referred to drives the ram spindle through reduc- 
tion gears and is of the variable-speed type. 

The main motor is rated at 10 h.p. at 500 r.p.m., and 
is of planer-type design with a small armature to 
facilitate rapid reversal. When radial planing is 
being done, this motor only reciprocates the ram and 
the work table is rotated, to give the cutting feed and 
to traverse the saddle, by a second 10-h.p. motor with a 
variable voltage control giving a speed range from 12 
r.p.m. to 1,200 r.p.m. When circular planing is being 
done the ram is not reciprocated, though it is traversed 
longitudinally to give the cutting feed, and the work 
table is rotated by the main motor, the cut being thus 
taken against a “ fixed ”’ tool in somewhat the same 
manner: as a facing operation in a lathe. The operation 
of machining a constagt-pitch truly helical propeller 
blade is shown in progress in Fig. 1. Obviously, if 
the blade is rotated at a rate which bears a definite 
relation to that of the vertical saddle traverse, the 
relation depending, of course, on the pitch, a true 
helical line will be generated by the point of a fixed tool. 
The reciprocation of the tool while the table is stationary 
would describe a radial line on the surface of the 
helix. By turning the work table through an angle 
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of the ram, successive cuts finally develop a helical 
surface, which is, in fact, the working surface of a 
constant-pitch propeller. The cut can be taken on 
either the outward or inward stroke of the ram, /.e., 
it can be either a draw-cut or a push-cut. The length 
and position of the cutting stroke are controlled by | 
means of dog-stops arranged on a rotating disc with a 
circular Tee-slot, for adjustment, the stops actuating 
limit switches on the appropriate motor circuit. When 
circular planing is being done, similar dog-stops operat- 
ing limit switches are set in a Tee-slot on the periphery 
of the work table. The table is graduated in degrees 
and minutes and is provided with a vernier for accurate 
setting of the machine from one blade to the next. 

When propellers have pitch variations and are curved | 
from root to tip, a practice being increasingly followed 
by designers, are concerned, the operation of machining | 
is different. When the blade has a straight centre line 
with a combination of constant pitch at the outer 
sections and varying pitch towards the root, the opera- 
tion is carried out in three stages. First, the outer | 
portion of constant pitch is planed, then datum lines 
for the remainder of the blade are milled at the appro- 
priate pitch for each radius, the final stage consisting of 
the grinding down of the ridges between the milled 
grooves. Where the entire pitch varies and the blade is | 
curved or dished, a curved centre line is cut accurately 
to a template by hand. Grooves are then milled to the 
correct pitch intersecting this prepared datunt line, as 
shown in Fig. 2. This illustration may give an incor- 
rect idea of the nature of the milling cut owing to 
the angle of incidence of the light when the photo- 
graph, from which it is reproduced, was taken. As a 
matter of fact, when the milled grooves are spaced | 
| in. apart the intervening ridges are only about 0-010 | 
in. high and are thus easily ground away by a portable 
cup emery wheel. The inserted-blade milling cutter 
used is 8 in. in diameter and the feed, compounded of | 
the vertical traverse of the saddle and the rotation of 
the table, varies from 20 in. to 30 in. per minute, 
according to the depth of cut. Circular planing is less 
effective than milling for stock removal, but it is 
found in practice that, with propellers having a con- 
tinuous rapid pitch change, it is better to cut the 
datum lines by circular planing in order to avoid inter- 
ference of successive lines from the use of a large 
milling cutter. 

\ wide range of cutting and return speeds is pro- 
vided by the main motor, which is of the Westinghouse- 
Electric improved variable-voltage planer type, with 
appropriate control. The cutting speeds of the ram 
range from 14 ft. to 100 ft. per minute in either 
direction of cut. An inching movement of 1} ft. per 
minute for putting the ram into its initial position is 
also provided. The type of drive adopted is particu- 
larly advantageous for short strokes, since it is possible 
to get as many as 40 6-in. strokes per minute. For 
both incremental and continuous feeding, the latter 
for circular cutting, the work table is actuated by one 
or other of the two variable-voltage motors mentioned 
earlier. Incremental feeds are controlled by a relay, 
measuring actual motor revolutions, which stops and 
starts the feed motor, through electrical connections, 
at each reciprocation of the ram. The minimum incre- 
mental feed provided is equivalent to ,4, in. on 15 ft. 
diameter, the corresponding maximum being approxi- 
mately #2 in. Continuous feeding rates, such as would 
be used in milling, cover a range of from 2 in. to 12 in. 
per minute at 3-ft. diameter. For setting-up purposes, 
the table has a fast traverse speed of 60 ft. per minute, 
and a slow speed of 0-6 ft. per minute for spotting. 
Cireular planing speeds range from 15 ft. to 45 ft. 
per minute for cutting and from 45 ft. to 60 ft. per 
minute for the return movement. All these rates are 
for 15 ft. diameter. The machine is equipped with 
about 100 change gears, so that it can develop any 
required pitch, at intervals of } in., over the range from 
6 ft. pitch to 20 ft. pitch. 

The rheostats and contactor equipment for control- 
ling the various motions are housed in a steel cubicle. 
Two rheostats are provided for controlling the ram 
movement in either direction, a third for the motor 
driving the ram spindle, another to control the con- 
tinuous feeding rate of the fesd motor, while two addi- 
tional rheostats control the driving motor used for 
oscillating the table in circular planing. The stop and 
start push-button control pendant is seen at the opera- 
tor’s position in Fig. 1. The machine has been provided 
with equipment for milling the backs of propeller 
blades to small steel templates, which can be cheaply 
and accurately produced. This gear has not yet been 
installed, however, as the demand on the machine for 
the machining of working faces is too great to permit 
any use of it. Pending practical experience with it, 
therefore, no useful purpose would be served by 
a detailed description. 








SAMPLE 
autuimne 


FAIR, BELGRADE. 
International 
September 7 to 16, 


It is proposed to hold the 
Sample Fair at Belgrade from 








SR STR eERIES 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-strect, London, 
8.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s. 2d. including postage. 

Laboratory Thermometers and Petri Dishes.—Revisions 
of two specifications, first published in 1935, have 
been approved by the Chemical Divisional Council of 
the Institution and have now been issued. The first, 
No. 593, relates to general-purpose laboratory thermo- 
meters. Five series of thermometers, lettered from 
A to E, are provided for, the chief change in the revision 
being the inclusion of the last series (E), which has 
been specially chosen to be suitable for use in connection 


with distillation flasks specified in specification No. 571. | 


The other series specified include thermometers, in 
both the Centigrade and the Fahrenheit scales, for 


| more or less accurate work and for partial and com- 


The second revised specification, 


plete immersion. 
glass dishes. The chief 


No. 611, relates to Petri 


| amendments in this publication relate to revisions of | 


the tolerances and of the height and thickness of the 
top and bottom dishes. 

Asbestos-Cement Slates and Sheets.-—First published 
in July, 1936, a revision of specification No. 690, 
dealing with asbestos-cement slates and unreinforced 
flat sheets and corrugated sheets, has just been issued. 


In the preface to the original edition it was explained | 
that it had not been possible to give the requirements | 


relating to the quality of the material, as adequate 
information regarding what tests would be suitable 
was not then available. Research work, carried out 
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PERSONAL. 


Mr. J. G. Lomax, M.B.E., M.C., has been appointed 
Commercial Counsellor and Mr. K. UNWIN, O.B.E., 
to H.M. Embassy at Madrid. 


| Commercial Secretary, 
| Mr. W. Hoveu has been appointed Commercial Agent 
at Jerusalem. 


Proressor I. C. F. SratrsaM, head of the Mining 
Department in the University of Sheffield, has been 
elected President of the Yorkshire Branch of the National 
Association of Colliery Managers. 


Messrs. WYNDHAM HeEwiTT, LIMITED, Lagonda 
Works, Staines, Middlesex, with which Messrs. LAGONDA 
| Morors, LIMITED, are associated, have formed a new 
subsidiary company, Messrs. Bryce FUEL INJECTION, 
| Lrwrrep, which has acquired the whole of the assets 
| of the fuel-injection equipment business lately carried 
on by Messrs. Bryce, Liurrep, Hackbridge, Surrey. 
|The purchase includes all the special plant, stocks, 
goodwill, patents and designs. 


Dr. HAROLD HARTLEY has been appointed technical 
director of Messrs. Radiation, Limited, Thimble Mill-lane, 
Aston, Birmingham, 6. 


| Mr. S. J. Davies, A.M.Inst.C.E., has been elected 


chairman of the Midland Counties Branch, Mr. E. G. 
WARLAND chairman of the Lancashire and Cheshire 
Branch, and Mr. J. Wricut chairman of the Scottish 
Branch of the Institution of Structural Engineers. 


| 


Mr. GEORGE MORGAN has been appointed gencral 
manager of the Glasgow Electricity Department, in 
succession to Mr. H. BELL. Mr. Morgan has been on the 
| staff of the Department for 34 years. 








with a view to evolving suitable performance tests, | 


has now, however, heen completed and the purpose 
of the revision is to include the new tests. These 
comprise a test for water absorption and a test for 
acid solubility, both of which have been found to be 


|appropriate for testing the quality of the material. 


Limits for the results to be obtained with these tests 
are specified and a description of the methods by 
which the tests are carried out is also given. The 
opportunity has been taken to increase the figure 
specified for the transverse breaking strength of the 
corrugated sheets, and some editorial amendments 
have also been made. 





BOOKS RECEIVED. 
University of Illinois. The Engineering Experiment 
Station. Circular Series No. 40. German-English 


Glossary for Civil Engineering. By A. A. BRIELMAIER. 
Urbana, Ill, U.S.A.: The Engineering Experiment 
Station, University of Illinois. [Price 45 cents.) 

University of Illinois. The Engineering Experiment 
Station. Bulletin No. 318. Investigation of 
Oi-Fired Forced-Air Furnace Systems in the Research 
Residence. A Report of an Investigation Conducted in 
Co-Operation with the National Warm-Air Heating and 

tir Conditioning Association. By PrRorEssors A. P. 
KRaTz and Sercut Konzo. [Price 90 cents.) Bulletin 
Series No. 319. Laminar Flow of Sludges in Pipes, 
with Special Reference to Sewage Sludge. By PROFESSOR 
H. E. Bassrrt and D. H. CALDWELL. [Price 70 cents.) 
Bulletin Series No. 320. The Hardenability of Car- 
burizing Steels. By Prorgessorn W. H. BRUCKNER. 
[Price 70 cents.) Urbana, Ill, U.S.A.: The Engin- 
eering Experiment Station, University of Illinois. 

United States Geological Survey. Water-Supply Paper 
No. 854. Surface Water Supply of the United States, 
1938. Part 4. St. Lawrence River Basin. [Price 
25 cents.) Water-Supply Paper No. 857. Part 7. 
Lower Mississippi River Basin. [Price 25 cents.) 
Water-Supply Paper No. 859. Part 9. 
River Basin. (Price 35 cents.) Water-Supply Paper 
No. 860. Part 10. The Great Basin. [Price 20 cents.) 
Water-Supply Paper No. 863. Part 13. Snake River 
Basin. [Price 30 cents.) Water-Supply Paper No. 864. 
Part 14. Pacific Slope Basins in Oregon and Lower 
Columbia River Basin. [Price 25 cents.] Washington : 
Superintendent of Documents. 

Reports of the Progress of Applied Chemistry. Issued by 
the Society of Chemical Industry. Volume XXIV. 
1939. London: Society of Chemical Industry, Clifton 
House, Euston-road, N.W.1. 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 11. 
No. 3. December, 1939. London: H.M. Stationery 
Office. [Price 4s. 6d. net.) 

The Inatitution of Mechanical Engineers and the Insti- 
tution of Production Engineers. Acceptance Test Charts 
for Machine Tools. Part I. London: The Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s 

Park, 8.W.1. London: The Institution of Production 

Engineers, 36, Portman-square, W.1. [Price 5s. 6d. 

net.) 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, Great George-street, London, 8.W.1, particulars 
lof the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
| tion to the Department at the above address, quoting 
the reference numbers given. 

Transformers, 4,500 kVA, 11 kV, three-phase, outdoor 
| type, one for Hawera substation (T. 19,162/40), one for 
| Oamaru substation and two for Invercargill substation. 
(T. 19,163/40.) Public Works Department, Wellington, 


N.Z.; July 9. 


Steam-Cooking Apparatus for Ladysmith Hospital. 
Natal Provincial Tender Board, Pietermaritzburg ; 
June 5. (T. 19,227/40.) 


Switchgear, 50 kV, and steelwork incorporating a three- 
switch. Public Works Department, 
July 16. (T. 19,182/40.) 


phase air-break 
Wellington, N.Z. ; 


Boiler Plant, comprising vertical steam boilers, auto- 
matic stokers and central-heating and hot-water installa- 
| tion for Ladysmith Hospital. Natal Provincial Tender 
| Board, Pietermaritzburg; June 5. (T. 19,221/40.) 


| 


Pipes, cast iron, of various diameters ; also positive- 
type, reciprocating-piston, and rotary Water Meters, for 
Tanzim Waterworks. Tanzim 
Public Works, Cairo, Egypt ; 


| 
| Giza, Gezira and Helwan 


| Department, Ministry of 

| June 15. (T. 19,322/40.) 

| Direct-Current Limiters, 1,500-ampere, 600-volt, com- 

| plete with high-speed operating mechanisms and limiting 
resistances, for use on a traction system. Johannesburg 
City Council, Municipal Offices, Johannesburg ; June 12. 

| (T. 19,392/40.) 

| ; . 

| Cable End Bowes, extra high-tension, indoor-type, 


| 150—0-2 by 3-core, and 160—0-06 by 3-core; and low- 
| tension outdoor pole-type, 60—0-1 by 4-core. Johannes- 
burg City Council, Municipal Offices, Johannesburg ; 
| June 15. (T. 19,400/40.) 





{ 
SUPPLIES OF TIMBER FOR THE CONSTRUCTION AND 
MAINTENANCE OF MOTOR VEHICLES.—Manufacturers or 
coach builders requiring hardwood or imported softwood 
for the repair, maintenance or construction of motor 
vehicles, for civilian use in this country, or for export, 
should communicate with the Secretary, Ministry of 
Transport, Room 349, Metropole Buildings, Northumber- 
land-avenue, London, W.C.2, to obtain the necessary 
forms of application. Applications for timber for vehicles 
for Service Departments should be made to the Service 
Departments requiring the vehicles, and, for vehicles for 
the Auxiliary Fire Services and Air-Raid Precautions 
Services, applications should be made to the Principal 
Priority Officer, Ministry of Health, Whitehall, 8.W.1. 
For agricultural vehicles, applications should be addressed 
to the Ministry of Agriculture and Fisheries, Whitehall, 
| $.W.1. Until further notice, applications for home-grown 
softwood or plywood should be made to an Area Timber 
Control Officer. 


| 
| 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—The extension of the war to 
Holland and Belgium has had little effect on the Welsh 
steam-coal trade. Normally, these two countries draw 
the bulk of their supplies of British coals from producers 
on the North East Coast. Events of the past week or 
so, however, have resulted in some uncertainty being 
displayed on the market. On May 10, the Coal Export 
Officer issued a notice stating that export certificates 
for all destinations other than France, French and 
British possessions, were revoked. This notice, however, 
was cancelled on the following day, when a further 
announcement was made that the certificates which had 
been revoked would be re-issued immediately. Demand 
was sustained at an active level on the market, both 
home and overseas customers still displaying a very 
keen interest. The amount of business that could be 
arranged, however, was again severely curtailed owing 
to the difficulties confronting operators in covering their 
requirements. Collieries were still kept almost fully 
engaged in fulfilling orders already on their books, 
which, as a rule, were sufficiently well filled to ensure 
the steady absorption of potential outputs for a con- 
siderable time to come. The general tone was conse- 
quently very firmly upheld. The strongest feature of 
the market was still presented by duff coals. The 
potential outputs of these were earmarked for several 
months ahead, and, the demand being sustained, sellers 
were easily able to dispose of the occasional parcels that 
became available. Sized and large qualities were well 
provided with outlets and there were few offers of the 
small classes. Cokes were in sustained request, but with 
outputs well sold, little new business could be accepted, 
and the tone was firm. Patent fuel remained active. 


The Tron and Steel Trade.—Very active conditions 
continued to rule in the iron and steel and allied trades 
of South Wales and Monmouthshire during the past 
week. The demand for the various finished products 
was briskly maintained, and works were engaged almost 
to full capacity in fulfilling orders already on their 
books. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—In conformity with the Government’s 
request, industries in this area did not shut down for 
the holidays. Inland trade is brisk, while the overseas 
position is regarded as favourable. Sheffield Chamber of 
Commerce continues to receive inquiries from abroad 
for a variety of products. These include :—From 
Bulgaria, for tools; from Turkey, for wood and metal- 


working tools; from Australia, for axes, hatchets, 
carpenters’ braces, pulley blocks, blacksmiths’ anvils, 
horse-shoe nails, food mincers, and corn-mill plant; 


from Montevideo, for tools; and from South Africa, for 
farm and garden tools. The demand for basic-steel 
billets is exceptionally heavy, producers having difficulty 
in keeping pace with orders. The call for acid-steel is 
increasing. There is an active market for strip of all 
kinds, and structural steel is a progressive medium. 
Rolling mills, forges, press shops, and wire and rod 
departments are exceptionally busy, and makers of 
steelworks and ironworks machinery and related equip- 
ment are also fully employed. The orders in hand 
include electric furnaces, gas-fired furnaces, rolling mills, 
forges, presses, bending machines, etc. Sheffield’s trade 
1 shipyard equipment, steel, forgings and castings is 
reaching record dimensions. The seasonal buying of 
agricultural machinery and parts has also developed to 
ts fullest extent; the inland demand has been high, 
orders being so numerous that producers will have to 
work at high pressure for months ahead. In addition, 
the demand from the Colonies and Dominions is sub- 
stantially greater than in normal times. Makers of all 
types of high-efficiency steels report an increasing demand, 
among the steels called for being stainless, heat- and 
acid-resisting, and material capable of withstanding 
excessive wear. The tool-making trades 
operating at high pressure. 


South Yorkshire Coal Trade.—The demand for most 
classes of coal are active. South Yorkshire pits are 
supplying large tonnages of industrial coal, and locomo- 
tive coal is also in demand. The house coal market is 
satisfactory for the time of the year; supplies to the 
South of England and London have been maintained. 
The coke market is very satisfactory, and sales are 
above pre-war levels. 








BRASSFOUNDERS’ Export Group.—Mr. F. V. Madeley 
has been appointed chairman and Mr. F. J. Collis, 
secretary, of the newly-formed Brassfounders’ Export 
Group. The offices are at 106, Edmund-street, Bir- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Few new features are noticeable in 
the iron and allied trades. The production of nearly all 


but pressure for supplies continues and makers of several 
descriptions of material are still in arrears with deliveries. 
Contracts unfulfilled at the end of next month will be 
automatically cancelled and new allocations, under the 
control of distribution system, are expected to be made. 
Foundry iron is in only moderate request, the require- 
ments of consuming works being rather below the normal. 
although the demand is increasing. The supply is ample, 
coming mainly from Midland districts. Tees-side pro- 
ducts are also employed for foundry work and are 
quoted on the basis of No. 3 Cleveland pig at 111s., 
delivered within the Tees-side zone. 

Hematite.—-The heavy and expanding demand for 
East Coast hematite is taxing the sources of supply. 
The large output is passing promptly into use and may 
have to be increased shortly, as producers have little 
tonnage stored and most of the iron on hand is earmarked 
for early distribution. Producers’ own consuming depart- 
ments continue to absorb the bulk of the supply. Buyers 
however, are calling for larger deliveries under running 
contracts and are anxious to place substantial new orders. 
The stabilised prices are ruled by No. 1 grade of hematite 
at 127s. 6d., delivered to North of England areas. 

Basic Iron.—There is still no saleable tonnage of basic 
iron, and with the whole of the production needed for 
use at the makers’ adjoining steelworks, the quotation 
of 104s. 6d. continues to be nominal. 

Foreign Ore.—A steady import of foreign ore is 
reported and consumers have good stocks. 

Blast-Furnace Coke.—Business in Durham blast- 
furnace coke is quiet, local users being extensively 
covered and holders having sold as much as they care 
to commit themselves to. The recognised market values 
are at the equivalent of good medium qualities at 31s. 8d. 
at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel deliveries are sufficient for the heavy requirements 
of re-rollers. Finished-iron manufacturers are booking 
larger orders than formerly, and finished-steel producers 
have more work on hand than they can carry out within 
the time stipulated for the completion of running con- 
tracts. The deliveries of shipbuilding requisites continue 
on an exceptionally large scale. 

Scrap.—The improvement in the deliveries of iron and 
steel scrap is maintained, but all the available tonnage is 
promptly taken up by consumers. 








STAINLESS-STEEL MANUFACTURERS’ Export GrouPp.— 
The Chairman of the newly-formed Stainless-Steel 
Manufacturers’ Export Group is Mr. C. E. Holmstrom, 
director of Messrs. Firth-Vickers Stainless Steels, Limited, 
and the Secretary, Mr. E. J. Gadsby, who is also Secretary 
of the Sheffield Stainless-Steel Manufacturers’ Association, 
44, Bank-street, Sheffield, 1. Firms interested in the 
exportation of stainless steels are requested to communi- 
cate with Mr. “adsby at Wharncliffe House, Bank-street, 
Sheffield, 1. 

Tue INSTITUTION OF MINING AND METALLURGY.— 
The Gold Medal of the Institution of Mining and Metal- 
lurgy, the highest distinction in its power to bestow, 
has been awarded to Dr. S. G. Blaylock in recognition 
of his outstanding achievements in advancing the science 
of metallurgy in the Dominion of Canada. The Consoli- 
dated Goldfields of South Africa, Limited, Premium of 
40 guineas has been awarded to Dr. A. C. Skerl, for his 
paper, “‘ The Geology of the I.X.L. Gold Mine, Masbate 
Island, Philippines.”” The William Frecheville Students’ 
Prize of 10 guineas has been awarded to Mr. G. A. 
Schnellmann, and the Arthur Claudet Students’ Prize of 





are also | 





mingham, 2. 





10 guineas to Mr. Ralph Daniel. 

Scrap IRON AND STEEL Prices.—The Minister of 
Supply has made an addition, entitled Direction (No. 3), 
to the Control or Iron and Steel (No. 7) (Scrap) Order, 
1940. This increases the maximum prices for scrap iron 
and steel, as from May 6, 1940, to meet the recent 
increase in railway charges. In the case of scrap iron 
and steel for the manufacture of steel ingots, otherwise 
than in electric-arc furnaces, the maximum prices have 
been increased by 1s. 6d. per ton for consumers in South 
Wales (West); by 1s. per ton for consumers on the 
North West Coast and in Cheshire (including Shotton), 
Brymbo and South Wales (East); by 6d. per ton for 
consumers in the Midlands (except for two grades of 
cast iron, which are increased by 1s. per ton); and by 
9d. per ton for consumers in all other districts. All 
other grades of scrap are also increased by 9d. per ton. 
The price of scrap c.i.f. ports or wharves remains 


commodities is maintained at an exceptionally high level, 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 


| column shall reach the Editor not later than Tuesday 


morning in the week preceding the date of the meeting. 


To-night, 
Informal 


INSTITUTION OF MECHANICAL ENGINEERS. 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. 
Meeting. Exhibition of Cinematograph Films. 

ROYAL INSTITUTION.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ A Great Calculating Machine,” by Pro- 
fessor D. R. Hartree. Friday, May 24, 9 p.m., “* Ultra- 
Violet and Electron Microscopy,” by Dr. L. C. Martin. 


INSTITUTE OF FurEL.—Thursday, May 23, 6 p.m.: 
King’s College, Newcastle-upon-Tyne. ** Coals * Dan- 


gerous to Oven Walls,” by Dr. R. A. Mott. 





NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade have not changed over the week except that the 
demand for supplies has become more imperative and 
consumers are pressing for increased deliveries. Produc- 
tion, which has already broken all previous records, is 
being maintained and efforts are being made to increase 
it still further. All kinds of steel material are in request, 
and the speed-up in the shipyards is accounting for a 
heavy demand for plates, etc. The black steel-sheect 
makers are producing to their full capacity and are 
receiving urgent demands from makers of drums and 
containers of all descriptions. Constructional engineers 
are pressing for deliveries of sectional material. Prices 
are firm and are as follows :—Boiler plates, 131. 88. per 
ton; ship plates, 121. 10s. 6d. per ton ; sections, 12/. 8s. 
per ton; medium plates, under ty in. thick, weighing 
6 lb. or more per square foot, 141. per ton, and weighing 
less than 6 Ib. but not less than 4-81 Ib. per square foot, 
141. 10s. per ton; black steel sheets, No. 24 gauge, in 
4-ton lots, 171. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in 4-ton lots, 201. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade conditions are satisfactory. The 
re-rollers of steel bars are fully occupied at present, and 
although stocks of semi-manufactured material are ample 
for immediate requirements, forward supplies must be 
maintained to ensure continuity of production. Ship- 
ments have been coming in from different sources to 
augment local supplies, and consumers are hopeful that 
these will continue. The following are the current 
quotations :—Crown bars, 14/1. 2s. 6d. per ton; No. 3 
bars, 127. 10s. per ton; No. 4 bars, 12/. 15s. per ton ; 
and re-rolled steel bars (tested), in 4-ton lots, 141. 3s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the past 
week, and the output from all furnaces is at a maximum. 
Ample stocks of iron ore are on hand, and satisfactory 
arrangements have been made to keep up supplies. 
Makers are having to face a steady demand from con- 
sumers of hematite and basic iron, and the sale of 
foundry grades is also increasing. To-day’s market 
prices are as follows :—Hematite, 61. 7s. 6d. per ton, and 
basic iron, 51. 4s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 51. 15s. per ton, and No. 3, 
5l. 128. 6d. a ton, both on trucks at makers’ yards. 








BorRDEAUX Fatr.—The 24th Bordeaux Fair is to be 
held from June 16 to July 1. The offices of the Fair are 
at Palais de la Bourse, Bordeaux. 





TROLLEY ‘OMNIBUSES FOR ROTHERHAM CORPORATION. 
—NMessrs. Sunbeam Commercial Vehicles, Limited, Moor- 
field Works, Wolverhampton, inform us that an order 
was placed last year by the Rotherham Corporation for 
a fleet of Sunbeam-B.T.H. trolley-omnibus chassis, and 








unaltered. 





j that this has now been followed by an order for a further 


eight chassis of the same type, which are of six-wheel 
design. A number of important other contracts for 
trolley omnibuses, both for home and overseas, are also 
in hand. ft a 

SMALL PorRTABLE Evecrric LicgaTingc Unitr.—The 
“ Ensur-a-Lite Junior ” lighting unit, which has recently 
been placed on the market by the Edison Swan Electric 
Company, Limited, 155, Charing Cross-road, London, 
W.C.2, is designed to give compactness with as large an 
illumination as possible. It consists of a 2-volt accumu- 
lator with a switch and lamp attachment, the former 
consisting of Bakelite and the latter being of the screw-in 
type. The container is of moulded glass and is sealed 
so that the electrolyte cannot be spilled. The bulb is 
hooded to ensure concentration of light in the. downward 
direction and the guaranteed life on one charge is from 
50 to 60 hours. 
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MESSRS. THE POWER PLANT COMPANY, LIMITED, WEST DRAYTON. 
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THE ASBESTOS MINING INDUSTRY, | available. Other British Empire territories in which | from other British territories in Africa, 3,940 tons from 

| asbestos mining is carried on are the Union of South| Cyprus and other British Mediterranean islands, and 

Accorpine to statistics puolished by the United | Africa, which produced upwards of 20,000 tons in each | 2.611 tons from the Soviet Union. 

States Bureau of Mines, Canada is the chief source | of the four years 1935-1938, and Cyprus, which exported | 
of world supplies of asbestos, the Dominion’s pro- | 5,668 tons in 1938, agaimst 11,892 tons in 1937 and 9,659 
duction totalling 330,642 metric tons in 1939, compared | tons in 1936. The only European country in which | 
with 262,885 tons in 1938, 371,967 tons in 1937, and | mining for asbestos is conducted appears to be Italy,| “ Hurricane” FIGHTER AT THE SCIENCE MUSEUM. 
273,322 tons in 1936. Second in importance as a/| the Italian production for 1938 being 6,860 tons, com-|—A Hawker “ Hurricane” fighter aircraft which has 
producing country is Soviet Russia, and although the | pared with 6,393 tons in 1937 and 6,113 tons in 1936. | seen active service with the Fighter Command in the 
output figure for 1939 is not available, that for 1938/|In the United States, which constitutes the largest | defence of the United Kingdom has been placed on 
was 86,000 tons, compared with 125,000 tons in each of | asbestos-consuming country in the world, only a/ exhibition at the Science Museum, South Kensington. 
the two preceding years. The third largest producing | fraction of the annual requirements is produced at | London, S.W.7. This machine, which has been lent by 
country is Southern Rhodesia, which accounted for} home. Thus, while the apparent consumption of the | the Air Ministry, has been included in the special exhibi- 
an output of 53,352 tons in 1938, compared with mineral totalled 256,072 short tons in 1939, only 15,984 | tion of “ Aircraft in Peace and War,”’ which was opened 
upwards of 51,000 tons in each of the two previous|tons were produced within the United States. Ex-| during February and has already been visited by some 
) ports comprised a mere 2,473 short tons, and, of the | 55,000 people. The Science Museum is open free to the 
of several other countries statistics of which are given | 242,561 tons imported, 223,840 tons came from Canada, | public on weekdays, including Bank Holidays, from 
below, figures for the 1939 production are not yet! 6,359 tons from the South African Union, 4,836 tons! 10 a.m. to 6 p.m., and on Sundays from 2.30 to 6 p.m. 








years. In the case of Southern Rhodesia, and in that 
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THE HEALTH OF MUNITION 
WORKERS. 

At the present time, the term “munition 
workers ” may be held to cover a large proportion 
of the factory workers of the country. Although 
many of these may not be directly employed on 
armaments, the work they are doing will, in the 
majority of cases, have close connection with the 
prosecution of the war. Indeed, if we are to accept | 
what we are told about the economic front, then all | 
workers are munition workers. The fashionable | 
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| The present outbreak has, at least, the qualification 
of coming so closely after the previous war that 


the events of that time are sufficiently recent 
to enable us to take advantage of what we then 
learned. Had a period of 44 years elapsed between 
the two conflicts, as was the case between the 
Franco-German war of 1870 and the outbreak of 
1914, we might have had time to forget our lessons. 
It is presumably with the idea of ensuring that the 
new industrial effort shall be carried on with maxi- 
mum efficiency, and that what we learned in 1914- 
1918, and have learned since, shall be taken full 
advantage of, that the Industrial Health Research 
Board, of the Medical Research Council, has pub- 
lished a recent pamphlet, Industrial Health in War.* 
It is described as Emergency Report No. 1. 

As in the earlier conflict, we have now to introduce 
very large numbers of new hands into our engineering 
factories, to build and equip new workshops and to 
speed-up production in every possible way. These 
activities were not carried out in the last war 
without loss both of time and energy in ill-directed 
and ill-considered proceedings. In a time of 
emergency, some makeshifts must be made to serve, 
but there is more reason than usual, not less, for 
making sure that energy shall not be dissipated in 
fruitless exertions. Quite apart from factory 
lay-out and equipment, it is possible to lose output 
by unsuitable accommodatien for the workpeople 
or by the institution of excessively long hours over 
extended periods. It is with considerations of these 
latter types that the pamphlet is concerned. The 
Industrial Health Research Board, which was 
formerly known as the Industrial Fatigue Research 
Board, is the direct descendent of the Committee 
on the Health of Munition Workers, which was set up 
during the last war. This Committee operated in a 
time of stress when long-scale investigations were 
out of the question, but matters of the type to which 
it directed its attention have been studied by its 
successors over the intervening twenty-five years 
and many data have now been accumulated. 

The Industrial Health Research Board, since its 
institution, has published a series of reports, the total 
number of which is now approaching a hundred, The 
first appeared in 1919, These reports are, in general, 
fairly well known to industrialists and many have 
been dealt with in our columns at the time of their 
appearance. There are, however, doubtless many 
who are concerned with the operation of engineering 
shops who have given them comparatively little 
attention. To these, the summary of the twenty- 
five years work of the Board, which the pamphlet 
provides, will prove of value and interest. The 


| publication of a digest of this work in brief compass 


wi 
the activities concerned. 


ll also be a convenience to those more familiar with 
Some of the sections of 


| way of expressing this fact at the moment is to| the pamphlet ead ame pee which there e a 
refer to the war as a “total” war. Certainly, it| little difference of opinion in industrial circles. The 
| will be total before it is finished, but for the moment provision of adequate lighting and proper heating 


it is difficult to believe that it is as total as was the | and ventilation are examples of these. About the 
first nothing need be said, but when, in view of 


the workshop temperatures recommended for 
different types of work, and the requirements 
concerning air changes, it is stated that the report 
is “a summary of research findings capable of 
immediate application in furtherance of the national 


war of 1914-1918. Recent governmental changes 
raise hopes that the attainment of totality in the | 
industrial side of our war effort may be hastened. | 
Mr. Churchill has said that our peril is greater than 
at any time during the four-years’ war, and yet 
the nation still hesitates to put forward the indus- 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730, 


| trial effort which was displayed at that time. | 
| We have more than once referred to the indispens- 
| ability of employing an enormously greater propor- 
| tion of women in industry. In the war of 1914-1918, 
|25 per cent. of the switchboard attendants in the 
|smaller sub-stations of the Glasgow Corporation 

Electricity Department were women. This is a 
| small matter, but it illustrates the conditions which 
| ruled at that time and enforces the lesson that the 
| present period is not one in which time should be 
| wasted in arguments and disputes about trade-union 
|or other rules and regulations. 


} 
| 


| ence Oo 


effort,” it must be pointed out that the standards 
suggested may be very difficult to attain imme- 
diately in many existing premises. All work is not 
being carried on in modern factories of the type of 
which many are to be seen in the London area, and 
the bringing of many old shops up to the standard of 
the modern best is certainly not a thing which can 
be carried out “ immediately.” 

The recommendations concerning accident pre- 
vention, ambulance services and the keeping of 
health records are not likely to induce much differ- 
f opinion, but the Board is not likely to find 


and that of the Publishing 


| Pp ° ° ° . 
| There is no question about the ultimate attainment | Unanimous acceptance of its view regarding hours of 
er industrial effort. The only point work. The Board is aware of the fact that we are 





Department, Hayes 1723. The 

Bedford Street Offices are 

open on Fridays only, between 

10 a.m. and 5 p.m., for the dis- 

tribution of the current issue 
and for retail sales. 


|of this great 
at issue is how soon we are to reach it. 
| be hoped that the experiences of the previous war, 
which are still in t 
|W 
will be turned to 


| 
It is to | 
| 


| 


| 


ho are responsible for the carrying on of industry, 
useful account. Sir Nevile Hender- 


at war with Germany—that is what has led to the 
publication of its pamphlet—but it does not seem 
he memories of many of those | to realise that what is desirable in peace may be 
f undesirable, or even impossible, in war. 
general broad proposition, that excessive hours 
|son, in his recent book, Failure of a Mission, points| worked over long periods may result in some 
| out that Germany has initiated, or been principally | — 
| responsible for, five wars in the last seventy years. | 


On the 





* H.M. Stationery Office. Price 6d. net., postage extra. 
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loss of efficiency, there is not likely to be any 


difference of opinion; but the principle that 
everyone must have his Sunday off may well result 
in the expression of a very different point of view. 
The output of many of the things we require most 
urgently depends on the number of hours the 
machine tools are run, and it is no less than a matter 
of life and death that the machines should not be 


left standing for the whole of one day a week. | 


Workpeople cannot carry on with a seven-day week 
indefinitely, but there are factories in this country, 
engaged on vital output, in which a seven-day 
week is worked, with a week-end off each month. 
No doubt the workpeople concerned—who, inci- 
dentally, fully recognise the necessity for the proce- 
dure—may suffer from considerable fatigue, but 
they probably realise, as apparently the Industrial 


people will suffer much worse things than consider- 
able fatigue in this war. 


ENGINEERING. 


long, transcontinental journeys and the dust-laden 
atmospheres of the middle west. Although its 
publicity value has undoubtedly weighed heavily 
with the railroads, it is significant of the intrinsic 
worth of air conditioning in American trains that 
seasoned travellers welcome it as a long-overdue 
necessity rather than as a luxury. 


Some of the appreciation of air-conditioned trains | 


follows from the restriction of movement and occu- 
pation imposed upon the passenger in a public 
vehicle. 
to the passenger accommodation in ships, but the 


To a less extent, these factors apply also | 


conditions there approximate more closely, on the | 


whole, to those of an hotel. 


For one thing, the | 


passenger liner and holiday cruiser cater for a| 


multi-national clientele, an increasing proportion 


|of whom have experienced the comfort of condi- | 
Health Research Board does not, that very many | 


We do not know how much data is in the possession | 


of the Board, supporting their contention that a 
reduction in hours increases output—presumably 
there is some limiting condition, but what it is, is 
not stated. Actually, they are content to illustrate 
this proposition by a single example. Fifty-six 
men were engaged “in the heavy labour of sizing 
fuse During three periods they worked, 
respectively, 66-7, 62-8 and 56-5 hours a week. 
The relative total outputs during these periods were 
100, 106 and 122, and the relative hourly outputs 
100, 122, and 139. 
but when it is stated that, although the nominal 
hours in the three periods were 66-7, 62-8, 56-5, the 
hours actually worked were 58-2, 50-5 and 51-2, 
the figures assume a different aspect. In the middle 
period of 62-8 hours, the time lost “for various 
reasons, such as waiting for work,’’ was no less than 
24 per cent. of the hours actually worked. With 
the 56-5-hour week, the corresponding loss was 
8-4 per cent. Both of these figures are much too 
high and suggest that this example has been 
collected from an _ inefficient organisation. No 
actual output figures are given, but if the ridiculous 
figure of 24 per cent. is brought nearer to the 8-4 per 
cent. figure, it is clear that the total output of the 
62-8-hour week would come a good deal closer to 
that of the 56-5-hour week. Men standing about 
for 24 per cent. of the time they are actually working 
are likely to become disorganised and to fail to 
work at their best for any part of the day; it is 
impossible to draw any conclusions from such 
inefficient procedure. If the Industrial 
Research Board is convinced that reductions 
hours increases output, as it appears to be, why does 
it not produce adequate evidence supporting its 
belief ? To put forward a general proposition of 
that kind supported only by one weak example, 
in a time of stress like the present, when output 
must take precedent of everything, is nothing less 
than mischievous, 


bodies.” 








AIR CONDITIONING IN SHIPS. 


Amone the less obvious consequences of Abraham 
Lincoln's Gettysburg address may be reckoned the 
American attitude towards domestic service, which 
has led directly to the invention of a host of labour- 
saving devices, and to the relatively advanced state 
of domestic engineering in that country. The point 
is well exemplified by air conditioning, already, in 
the United States, passing rapidly from a luxury to a 
matter of course, but, in India, still a rarity, despite 
climatic conditions much less readily supported by 
the white population, and despite the fact that it 
was Lord Kelvin—then Professor Thomson—who, 
addressing the British Association nearly a hundred 
years ago, first proposed mechanical cooling as a 
means of improving human comfort. The fact is 
that the equable temperatures of the British Isles 
have not, so far, encouraged the manufacture of 
air-conditioning equipment for home use to the 
degree that a restricted foreign and colonial market 
can be profitably supplied. These considerations 


of national temperature and temperament refer 
especially to the air-conditioning of buildings, but 
they bear also upon railway trains where the 
Americans 


have had the additional incentives of 


These figures look impressive, | 


tioned air and consider themselves justified in 


expecting it, whether their hotel is on shore or| 


afloat. What is of more importance to British 


engineers, however, is that this country has a| 


world-wide reputation for building and operating | 
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marine practice. It is not that the data are 
inadequate for the time being—the human body 
is accommodating enough to adapt itself to any 
likely deficiencies—but rather that, for some time 
to come, the range of air-conditioning plant installed 
in ships should be elastic enough to permit a certain 
amount of experimental variation, from the results 
of which information may gradually be accumulated 
regarding the optimum conditions for different 
classes of ship and voyage. 

Among the points which Mr. Glass rightly 
emphasised are the heat contributions from electric 
lights, fan motors and sources external to the air- 
conditioning system; and the thermal properties 
of the boundaries of air-conditioned rooms. Many 
of these factors are appreciably different in a ship 
from those experienced in buildings. The heat 
from engines, boilers and uptakes, for instance, 
affects the lay-out and insulation of ventilating 
ducts, especially when the most useful function 
of the air-conditioning plant is to cool the ship 
in tropical weather. The thermal capacity of 


fine ships, many of which encounter an extreme | panelling and furniture exerts a marked influence 
range of climatic conditions in the course of every| upon the rate at which the plant can counteract 


voyage. Here the factors which temper the need 
for air conditioning in buildings and vehicles no 
longer apply. 

It may be noted that the air-treating equipment 


| 


| in a ship must be carried wherever the ship may go, | 


costing money for fuel and occupying space which 
otherwise might contain pay-load. Again, the rate 
at which a ship passes from one extreme of atmo- 
spheric temperature to another is much more rapid 
than the seasonal variations experienced on land, 
so that the plant must be capable of almost daily 
re-adjustment. For these reasons, to which must 
be added the impracticability of carrying out major 
replacements or structural alterations at sea, it is 


|of greater importance than in land practice that 


Health | 
in | 





marine air-conditioning equipment should be effi- 
cient, compact, and reliable. The second point— 
the versatility or comprehensiveness of the plant, 
and of the knowledge required to design and operate 
it—arises from the fact that the community on 
board ship is self-contained and _ self-supporting 
throughout each voyage. The public and private 
accommodation for passengers demands all the 
amenities of a great hotel and embraces an even 
greater variety of air treatment requisite for dining, 
smoking, and state rooms, kitchens and food stores, 
a cinema and a sick-bay ; with which are associated 
corresponding ranges of physical activity, air pollu- 
tion, and incidental heating. In a separate category, 
calling for air conditioning on industrial lines, are 
the engine room and stokehold, where the combina- 
tion of heat, humidity, dust, boiler draught and 
hard-working men raises difficult problems. Many 
ships, in addition, contain refrigerated cargo space 
which demands at least the plant and knowledge 
of cold-storage practice. 

Without further elaboration it is clear that the 
air conditioning of ships presents many new problems 
outside the range of experience encountered any- 
where on shore, and offers greater scope for future 
development than can at present be foreseen. 





| are less serious matters than on land. 
It is safe to assert that, in relation to the British | 


shipbuilding industry, the subject is, as yet, neither | 


well enough nor widely enough understood : consi- 
derations which enhance the value of the excellent 
paper on “ Air Conditioning in Ships’ Passenger 
and Cargo Spaces,” which Mr. W. H. Glass read 
at Newcastle, on March 29, before the North-East 
Coast Institution of Engineers and Shipbuilders. 
In many respects, of course, the passenger ship 
and the hotel are similar enough for the same 
general rules to be followed, and the same physio- 
logical factors to be taken into account. In these 


respects, for want of data more specifically related | 


to conditions encountered at sea, Mr. Glass deduced 
his figures for requirements and plant capacity 
from the results of research carried out by the 
American Society of Heating and Ventilating Engi- 
neers in co-operation with the Bureau of Mines 
and the United States Public Health Service. 
No doubt these are excellent data, based on statistical 
evidence and embodying the effects on human 
comfort of quantity, temperature, humidity and 
movement of the ventilating air supply, but it may 
be suggested that they do not represent finality in 





changes of ambient temperature. These are 
important matters, inasmuch as the effectiveness 
of the installation depends on the accuracy with 
which they can be estimated before the ship’s keel 
is laid down; they also suggest that the capacity 


| of the system should be determined partly by the 


volume of the rooms to be conditioned, and not 
solely by the number of occupants. Mr. Glass, 
advocating the latter basis, very properly observed 
that the body heat of the occupants of a dining 
saloon has an important bearing on the desirable 
condition of the ventilating air supply. It can 
be argued, however, that the heat, humidity and 
odours introduced by food are only indirectly 
related to the number of occupants ; that a dining 
saloon is fully occupied only for brief periods ; and, 
consequently, that its preparation during the 
unoccupied intervals into a suitable condition for 
use is, perhaps, the more economical mode of utilising 
air-conditioning equipment. 

Mr. Glass’s appreciation of the practical details 
of his subject was well exemplified by his remarks 
on the merits of air movement in producing a 
sensation of freshness in an air-conditioned apart- 
ment, with which must be considered the form and 
disposition of input and outlet apertures to ensure 
uniform distribution and a thorough yet draughtless 
circulation. He might have discussed at greater 
length the results of the usual practice of re-circu- 
lating a proportion of the used air after dilution 
with freshly conditioned air. This arrangement is 
acceptable so long as the re-circulation takes place 
to and from a single room, but if it is adopted for 
a group of state rooms, every room receives a share 
of its neighbour’s exhalations. 

Although air conditioning at sea presents special 
problems, in certain respects a ship has advantages 
over a building. The filtration of dust, for example, 
and the troubles due to accumulation of dust in 
ventilating ducts, while not wholly absent in ships, 
Again, many 
ships already carry refrigerating plants used for 
food transport, which, while designed for tempera- 
tures below human comfort, can efficiently provide 
brine for air conditioning. It should be economically 
practicable to conserve, by means of ventilating 
heaters, some of the heat from boilers or engines 
that at present.is wasted. The inexhaustible supply 
of free cooling-water from the sea is a further con- 
siderable aid in marine air conditioning. One of 
its consequences, to which Mr. Glass drew attention, 
is that it encourages the use of the steam-jet vacuum 
refrigerating machine, which, on account of its 
compactness, light weight and simplicity, is emi- 
nently suitable for comfort cooling in ships. Finally, 
ships. carry engineers who can be relied upon, not 
merely to get the utmost out of air-conditioning 
plant, but to experiment with it, modify it and 
improve it, and gradually to accumulate the prac- 
tical knowledge which is essential to the advance- 
ment of design. For the duration of hostilities 
British designers must suffer the disadvantage of 
being largely restricted to utilitarian building, but 
it is certain that air conditioning will be a most 
important item in post-war shipbuilding. 
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NOTES. 


THe Work OF THE INSTITUTION OF ELECTRICAL | 
ENGINEERS. 


THE annual report for the year ended March 31, | 
1940, which was presented at the sixty-eighth | 
annual general meeting of the Institution of Elec- 
trical Engineers, on Thursday, May 9, records that | 
the membership now amounts to 19,872, an increase 
of 828 during the year under review. The Meter | 
and Instrument Section had 733 members, the | 
Transmission Section 1,683, and the Wireless | 
Section 1,087 members, while there were 4,392 
students. The co-operation between the Institution 
and the Ministry of Labour and National Service 
resulted in the placing of 5,540 volunteers on the 
Central Register, and of 260 on a subsidiary register, 
containing students with qualifications or experience 
in telecommunications. Before the war, the Insti- 
tution made an arrangement with the War Office 
to ensure that members called up would be posted 
to technical branches of the Forces, and it is reported 
that this procedure has been entirely successful 
except in a few cases. Another war-time activity 
was the setting up of a special committee to assist 
the Ministry of Home Security in electrical matters, 
and this body has assisted the British Standards 
Institution in the preparation of specifications 
dealing with the electrical equipment of air-raid 
shelters. At the beginning of the war, it was 
agreed by the Council that every effort should be 
made to carry on as many of the activities of the 
Institution as possible, and that the library and 
headquarters should remain at Savoy-place. With 
considerable reluctance, however, it was felt to be 
advisable to cancel the programme of the London 
meetings for the first half of the session, and this 
example was followed by the local centres. Never- 
theless, in the light of the existing situation, and 
in deference to the growing desire for more active 
interchange of views, meetings were resumed at the 
end of January, and since then the full programme 
has been carried out both in London and the 
provinces. Attention is called to the fact that the 
normal activities of the Engineering Public Relations 
Committee have been suspended during the war. 


THe COMMITTEE ON MATERIALS TESTING. | 


The Joint Committee on Materials and Their 
Testing has presented a report on its third year’s 
working to the 26 British institutions and societies 
which are represented upon it. At the annual 
meeting, held on March 22, 1940, Sir Harold 
Carpenter, F.R.S., was unanimously elected chair- 
man in succession to Dr. H. J. Gough, F.R.S. 
Engineer Rear-Admiral W. M. Whayman, C.B., was 
elected deputy chairman, and Mr. G. H. Ford, 
M.Sc., was re-appointed as secretary. No meetings 
of the full committee were held, but the sub- 
committee, appointed to deal with papers, met to 
consider the detailed arrangements for the Third 
General Discussion, which was to have been held 
in November, 1939, on “‘ The Properties and Testing 
of Heat-Insulating Materials.” This discussion, for 
which four papers had been arranged, was organised 
in conjunction with the Institution of Gas Engineers, 
and Dr. W. T. K. Braunholtz, of that institution, 


| preparations to contribute papers by British authors 


|kWh were generated by the Department pf Rail- 





had agreed to take the chair. Owing to the war, 
it was deemed advisable to cancel the discussion, 
but, the report states, most of the authors had 
expressed their willingness to reconsider their papers 
when conditions made it practicable for the function 
to be held. Proposals were also under consideration | 
for future discussions, to be arranged jointly with | 


the Society of Glass Technology and the Textile | neering construction.” Further, any line or siding 
used in connection with a factory is to be deemed 


Institute. Present difficulties have prevented | 
further progress with these tentative arrangements, | 


but the possibility of holding a meeting in the | was included in the earlier legislation, was omitted 
provinces, in the autumn of 1940 or the spring of | from the 1937 Act. 


1941 are being examined. Dr. H. J. Gough, although | 


he has resigned the chairmanship of the Joint | maker who was employed by J. Russell and Com- 
Committee, continues to represent Great Britain on | pany, a firm of ship repairers. In the course of his 
the Permanent Committee of the International | employment, he was going to a steamship undergoing 
Association for Testing Materials. A meeting of| repair by his firm in a dry dock at Millwall, which 
this Permanent Committee had been arranged to| had been hired by the firm from its owners, the | 
be held in Naples in April, 1939, but had been| Port of London Authority. Owing to a defect in | 
postponed on account of the unsettled conditions| the steps giving access to the dock, the plaintiff 
For the | fell and sustained injuries, in respect of which he 
same reason, it was decided not to proceed with the | claimed damages, alleging against the defendants, 


then prevailing in international affairs. 


_ENGINEE 
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to the 1940 Congress, which was to have been held 
in Munich. The Joint Committee has provisionally 
accepted a proposal that the surplus of about 
1,588/., remaining after the London Congress of 
1937, should be transferred to trustees, to further 
the aims of the Joint Committee, with special 
reference to future International Congresses. 


ELectriciry Suppty In New South WALEs. 


The Return of Engineering and Financial Statis- 
tics of Electricity Supply Undertakings in New 
South Wales for the year ended December 31, 1938, 
which has been issued recently by the Electricity 
Advisory Committee Department of Works and 
Local Government, Sydney, bears a close resem- 
blance to the similar document which is published 
by the Electricity Commissioners in this country. 
It covers 125 government and municipally-owned 
undertakings and 69 concerns which are in private 
hands. The information given for those under- 
takings which fall into the first category include a 
statement of assets, generating expenses, the amount 
and cost of the energy generated or purchased, the 
distribution expenses, and other costs, and the 
amounts sold for domestic, commercial, street 
lighting, power and other purposes. Other data 
includes the number of consumers and the energy 
sold per head of population and consumer, as well 
as technical information relating to the generating 
and transforming plant, transmission lines, maxi- 
mum load and load factor. The similar figures 
given for the privately-owned undertakings are not 
so detailed, so that direct comparison is difficult, 
but with the exception of the Electric Light and 
Power Supply Corporation, which supplies a portion 
of Sydney, none of these bodies is of any great size. 
This is brought out by an examination of the 
summary tables, which show that, while the energy 
generated by the Government undertakings and 
local authorities amounted to 1,692-28 million 
kWh, that generated by the companies was only 
123-94 million kWh. The total of 1,816-22 million 
kWh compares with 1,400-46 million kWh for the 
year 1937. The total electricity sold to 552,210 
retail consumers was 1,335-69 million kWh. Of 
the Government and municipal total, 619 million 


ways, most of which was used for traction purposes 
in the neighbourhood of Sydney. In addition, the 
Sydney County Council generated some 683 million 
kWh. 








RECENT COURT CASES.—VI. 
By W. SumMerrFIE.D, M.A., B.C.L., LL.B. 


Who Are Factory Occupiers ?—The Factories Act, 
1937, imposes penalties upon occupiers of factories 
who fail to comply with its requirements designed 
to secure the safety of their employees. A wide 
connotation is ascribed to the term “factory ” ; 
who is the “occupier” often provides a difficult 
problem ; and both of these topics have arisen for 
consideration in Rippon v. Port of London Authority 
and J. Russell and Company. Section 151 of the 
Act declares that “‘any yard or dry dock in which 
ships or vessels are constructed, reconstructed, 
repaired, refitted or broken up” is to be included 
in the expression “factory.” The term also includes 
premises in which the like processes are carried on 
in relation to locomotives or other plant for use for 
transport purposes, as well as premises in which 
articles are made or prepared incidentally to the 
conduct of building operations or “ works of engi- 


part of that factory. The term “ workshop,” which 


The plaintiff in this case was a foreman boiler- 


| to the question, Who was the “occupier” ? 


or one or other of them, negligence and/or breach 
of statutory duty. He succeeded against both of 
them, and Mr. Justice Tucker, in the King’s Bench 
Division, awarded him 3,355/. damages, apportioned 
between the defendants ; three-fourths against the 
first of them and one-fourth against the second. 
A great deal of argument in the case was addressed 
By 
Section 130 (1) of the Act, the occupier is guilty of 
an offence in the event of any contravention of any 
of the provisions of the Act or of any Regulation or 
Order made under it—except in special cases 
expressly provided for in the Act, in which the 
owner is held responsible. A fine of 20/. may be 
incurred for any such offence, and 5l. per day if 
the offence is continued after conviction (Section 131). 

Sections 25 and 26 of the Act contain provisions 
relating to the construction and maintenance of 
floors, passages and stairs, and the provision of 
safe means of access and safe place of employment, 
including the following :—(a) All floors, steps, stairs, 
passages and gangways shall be of sound construc- 
tion and properly maintained. (6) A substantial 
hand-rail must be provided and maintained for 
every staircase in a building or affording a means 
of exit from it. In some cases, there must be a 
hand-rail on both sides of the staircase. (c) Openings 
in floors must be securely fenced and ladders must 
be soundly constructed. (d) Safe means of access 
to every place at which any person has at any time 
to work must be provided and maintained so far as 
is reasonably practicable. (e) Where a person is to 
work at a place from which he is liable to fall a 
distance of more than 10 ft. unless there is a secure 
foothold and, where necessary, also a secure hand- 
hold, means are to be provided to ensure his safety, 
so far as may be reasonably practicable, by means 
of fencing or otherwise. 

The condition of the steps, said the Judge, was, 
at the date of the accident, really ruinous; they 
were situated in the middle of the dock and, owing 
to that situation, were liable to receive damage 
from ships bumping against the side of the dock ; 
owing to continual damage they had begun to 
crumble away. The plaintiff was going down the 
steps along their outside edge, carrying some welding 
equipment weighing about 3 lb., the inside position 
(nearest to the hand-rail) being occupied by a man 
who was coming up. As he was going down, a 
loose portion of a step gave way under his foot, 
causing him to fall. The condition of the stairway, 
therefore, constituted a statutory breach under the 
Act, so that the plaintiff established liability to 
himself; but against whom ? 

The Shipbuilding Regulations, 1931, made under 
the Factory and Workshop Act, 1901, were pre- 
served by the 1937 Act. They provide that “ it 
shall be the duty of the occupier to comply with 
Parts I to VIIL” of the Regulations ; and Part I, 
Regulation 1, provides that ‘‘ safe means of access 
shall be provided to all parts of the ship to which 
persons employed may be required to proceed in the 
course of their employment.” There was a breach 
here, therefore, of the Statutory Regulations also. 
The Regulations specify, however, that “when a 
ship is being repaired in a public dry dock, the 
person who contracts with the owner of the ship 
or with his agent to execute the work of repair 
shall be deemed to be the occupier for the purposes 
of Parts I to VIII, and it shall be his duty to comply 
with the said Parts.” 

“ Occupier ” is not defined in terms by the Act ; 
therefore the circumstances of each case must be 
looked to. The terms upon which the second 
defendants in this case had hired the dry dock from 
the first defendants precluded the second defendants 
from repairing the defective step, had they been 
minded to execute the work. The first defendants, 
it appeared, retained throughout possession and 
control of the dock and were its “ occupiers” for 
the purposes of the 1937 Act, although they granted 
use of it to the second defendants upon the terms 
and conditions (no fewer than 34 sets) printed 





on the back of the application form completed by 
the second defendants. These terms, as so endorsed, 
comprised the contract subsisting between the two 
defendants. Having regard to the Shipbuilding 
Regulations and the proviso specified, the second 








defendants (the repairers) were to be regarded as 
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“notional” occupiers for the limited purposes of 
Parts I to VIII of those Regulations. Both defen- 
dants were liable to the plaintiff, therefore, but the 
second defendants were entitled to a contribution 
from the first defendants ; this was assessed in the 
proportions already mentioned. Another important 
recent case on this topic which, however, concerned 
shipbuilding and not ship-repairing, was Smith v. 
Cammell Laird and Company, Limited (1940). 

Reckless Risks.-Few phases in the whole of our 
statute law, and certainly none in connection with 
employees engaged in works involving physical risk, 
have given rise to so much case law as that in the 
Workmen's Compensation Act, 1925, “ arising out 
of and in the course of his employment.” The case 
of Seviour v. Somerset Collieries, Limited, well illus- 
trates the type of difficulty which frequently con- 
fronts employers in all sections of engineering 
industries which are conducted in circumstances 
peculiarly liable to raise these problems. Is a 
workman disentitled to compensation if he sustains 
injury through a reckless or dangerous and for- 
bidden manner of attending to his duties? The 
Court of Appeal, overruling the decision of the 
County Court Judge, has held that such misconduct 
of the workman does not disentitle him if he was 
acting in connection with and for the purposes of 
his employer's business. 

Seviour, aged 19, was employed as a carting-boy 
at a coal face, which was 180 yards from the shack- 
ling point at the bottom of the haulage road. Two 
legible notices (in l-in. lettering) were exhibited at 
that point, declaring that “no unauthorised person 
is allowed on the haulage road while the haulage is 
in motion.” <A _ stationary haulage engine was 
worked by an engine-driver at a point some 400 


yards from the shackling point, and the engine- | 


driver and the shackler were able to communicate 
with each other both by telephone and by signal. 
The gradient of the road up to the engine was 
| in 6. Seviour’s case was that he was injured 
when walking up the road while the rope was in 
motion; he was struck by a journey of two full 
tubs. 

Special legislation provides against various types 
of dangerous operations for particular industries or 
processes, and such special provisions must 
looked to in each case which arises for determination. 
In this case the relevant statutory provision is con- 
tained in Section 43 of the Coal Mines Act, 1911, 
which enacts that no person other than (a) an 


be 


official of the mine, or (b) a person employed on the | 


road in connection with the haulage, or (c) a person 
engaged in executing repairing work requiring imme- 
diate attention, may travel on foot on any haulage 
road while the haulage is in motion if the haulage is 
worked by either gravity or mechanical power, 
except where the precautions detailed in the Section 
are complied with. Those precautions include 
requirements as to clear space between the side of 
the road and the tubs, the rate of haulage and the 
like. The Section further provides against travelling 
on sets or trains of tubs, where the haulage is worked 
by gravity or mechanical power, except for (a) the 
driver of a locomotive, (b) men being conveyed to 
and from work with the written permission of the 
management, and (¢) a person travelling for the 
purpose of detaching or attaching tubs from or to 
the haulage rope. In breach of those statutory 
prohibitions, it was stated in this case, workmen 
frequently walked along the road when the rope 
was in motion. Seviour, it was deduced, had 
sufficient time to enter a manhole after hearing 
the journey coming behind him, as it was travelling 
at 2} m.p.h. ; in fact, his brother, who was following 
him, escaped injury. It was deduced, further, that 
he had been riding on one of the tubs, in view of 
the nature of his injuries; there was no direct 
evidence as to the details of the accident. The 
County Court Judge held that a distinction could 
be drawn between an act of disobedience to instruc- 
tions on the part of an employee and an act whereby 
the employee seeks to avoid some fatigue for himself, 
as by riding instead of walking. 

Section 1 (2) of the Workmen’s Compensation 
Act, 1925, provides that an accident is to be deemed 
to “arise out of and in the course of ” his employ- 
ment notwithstanding that the workman, at the 
time of the accident, was acting in contravention 
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of a statutory regulation or his employer's instruc- | 
tions, if he acted “for the purposes of and in con- 
nection with his employer's trade or business.” | 
A similar provision is made in cases where the 
employee was acting without instructions from the 
employer. A great many cases have been before 
the Courts since 1925, in which varying views have 
heen expressed as to the extent of the change in 
the law thereby introduced. In this case, for 
example, no fewer than twenty-one leading cases 
were referred to and discussed in the County Court. | 
At the time of the accident, Seviour was going to 
the pit-hbottom at the end of his shift. In Thomas v. 
Ocean Coal Company, Limited (1933), the view was | 
expressed in the House of Lords that, in one sense, 
every method of performing an operation in the 
course of employment is an ‘ added peril” if it is 
not the safest method, but, it was pointed out, the 
Act not exclude from benefits where the 
accident arose through a method of work which was 
not the safest in the circumstances. 

Other cases on this problem (indicating the range 
of industries affected) include :—Victoria Spinning 
Company (Rochdale), Limited v. Matthews (1936) ; 
Lancashire and Yorkshire Railway Company v. 
Highley (1917); Stephen v. Cooper (1929)—a farm 
servant injured by the cutting blade of a reaping 
machine ; Harrison v. Associated Portland Cement 
Manufacturers, Limited (1939)—a workman drying 
sacking, used to keep his trousers dry, near an 
electric fan, caught his hand in the revolving fan. 
In the last-mentioned case, the employee’s work 
involved standing in water, and the House of Lords 
held that the question of negligence, whether great 
or small, is irrelevant if the act which the workman 
was seeking to do was within the scope of his 
employment ; as Lord Atkin put it, “‘ no amount of 
negligence in doing an employment job can change 
the workman's act into a non-employment job.” 


does 








THE IRON AND STEEL INSTITUTE. 


(Continued from page 489.) 


CONTINUING our account of the recent annual 
meeting of the lron and Steel Institute, we have 
now to deal with the papers considered when the 
meeting was resumed at 2.30 p.m. on Thursday, 
May 2. 

Corrosion RESEARCH AT CAMBRIDGE UNIVERSITY. 


The “ Report on Corrosion Research Work at 
Cambridge University Interrupted by the Outbreak 


of War,” by Dr. U. R. Evans, was the first con- 
tribution taken. In presenting it, Dr. Evans 
said that the outbreak of hostilities had unfor- 


tunately caused the abandonment of much of the 
research into corrosion which had been proceeding 
at Cambridge University through the support of 
the Corrosion Committee and the Alloy-Steels 
Research Committee of the Iron and Steel Institute 
and the British Lron and Steel Federation. It had 
been thought desirable, however, to set forth the 
conclusions reached tentatively at the time of this 
abandonment, although, on some points, the opinions 
must be put forward with reserve. Dr. J. N. Agar’s 
explanation of the potential distribution, close 
to the surface of zinc partly immersed in chloride 
or sulphate solution, showed definitely that electric 
currents were passing between a cathodic zone, 
situated in the well-aerated region at the meniscus, 
and an anodic zone below it. Visible corrosion was 
always associated with the zone which the electrical | 
apparatus showed to anodic. A convenient 
criterion of the protective character of a film was | 
the amount of acid which must be added to copper 
nitrate to cause deposition of copper when a drop | 
was placed on an iron surface. The author’s own | 
comparative tests on heat-tinted and other speci- | 


mens of carbonyl iron had confirmed the belief | 
that iron carrying interlocked oxide was better | 
protected than iron carrying somewhat thicker | 
films where the interlocking was less. Dr. J. E. 
O. Mayne’s attempts to obtain, by means of water- 
emulsification, a rust-inhibitive priming paint! 
suitable for application (a) to steel wet with water, | 
and (b) to steel partly weathered so as to carry | 
broken scale, rust and iron salts, appeared to have 
succeeded, so far as objective (a) was concerned, 


be 
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although prolonged outdoor tests would be needed 
before definite claims could be made. At the time 
of the outbreak of the war, objective (b) had not 
been attained. Dr. A. J. Gould’s work on corrosion- 
fatigue, of which an account had been published in 
1939, was continued up to the outbreak of war: 
the chief new results concerned the prevention of 
corrosion-fatigue by means of zinc ribbon, even in 
cases in which the steel surface was not completely 
covered up. This was effective in the case of 
chloride solutions, but less so in that of typical 
tap water, owing to its lower electrical conductivity. 

The discussion was opened by Dr. G. D. Ben- 
gough, F.R.S., who stated that the work on paints, 
by Dr. Mayne, and on corrosion-fatigue, by Dr. 
Gould, seemed to promise important results which 
might be applied industrially in the not very distant 
future. The next speaker, Dr. W. H. Hatfield, 
F.R.S., agreed that the work by Dr. Mayne might 
well more than justify all the support that could 
be given to the Cambridge University Laboratories. 

Mr. T. H. Turner commented on the reference 
in the paper to results which indicated that admir- 
able protection could be obtained over long periods, 
even in severely-polluted atmospheres, proyided 
that inhibitive paint, followed by two suitable 
coats—chosen for their mechanical properties 
had been applied to a surface free from moisture, 
scale, rust and salt. He asked what was meant 
by “two suitable He had found great 
differences in the behaviour of subsequent coats 
applied on top of red-lead paint ; unsatisfactory 
coats, on red lead, seemed to be mostly those 
with glossy surfaces and those which gave excep- 
tionally long life generally consisted of iron oxide 
on red lead. In a brief reply, Dr. Evans said, 
with regard to the point that glossy paints had not 
served very well, it had been found, in some early 
work, published at Cambridge in 1925, that, under 
some conditions, hard, elastic coats behaved very 
much worse than relatively soft coats. If rusting 
commenced at a weak place, stresses were set up, 
as a result of which the whole of a very elastic 
coat might flake off. A soft coat, on the other 
hand, would often give way until the danger had 
passed ; then rust would, to some extent, fill up 
the gap and perhaps things would settle down and 
become quite stable. Another point was that 
inhibitive pigments, embedded in a very waterproof 
vehicle, no longer acted as inhibitors. If, for 
example, the red lead were embedded in a synthetic 
resin which was entirely waterproof, the benefit of 
the pigment’s inhibitive properties would not be 
secured. 


coats.” 


THe Damptne Capacity OF STEEL. 


The second paper taken on Thursday afternoon 
was by Dr. G. P. Contractor and Professor F. C. 
Thompson, and dealt with ** The Damping Capacity 
of Steel and its Measurement.” When presenting 
the contribution, Professor Thompson stated that 
the Féppl-Pertz apparatus for the measurement of 
damping capacity had been found to yield unduly 
high values, mainly as the result of frictional losses 
between the stylus and the recording medium. To 
eliminate these, the instrument had been modified 
so as to employ an optical recording device. The 
work was of an exploratory nature and no attempt 
had been made to deal theoretically with the 
experimental results. We hope to reproduce this 
contribution in a subsequent issue. 

The discussion was opened by Dr. 8. L. Smith, 
who agreed with the authors that any kind of 
mechanical recording method involved very high 
energy losses, and that the only method useful in 
this type of work was the optical one. Some of 
the authors’ specimens had been used for a whole 
group of stress tests, so that it was necessary to 
bear in mind, at each test, the previous stress 
history of a specimen. It would be interesting to 
know whether the same results would be obtained 
if a different specimen were employed for each test. 


| The sudden increase of damping capacity occurring 


in all the materials tested at temperatures of 
between 250 deg. and 300 deg. C. was truly remark- 
able. The next speaker, Mr. T. F. Russell, thought 
that the paper should have been entitled ‘* The 
Study of the Low-Temperature Abnormalities of 
Steel from the Decay of Torsional Vibration.” He 
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emphasised the importance of the effect of pre- 
stressing the specimens below the fatigue limit (as 
distinct from the overstrain mentioned by the 
authors), and suggested that if all the test pieces 
had been put into the so-called cyclic condition 
before the tests, the results might have been appre- 
ciably different from those reported. The last 
speaker, Dr. 8. A. Main, stated that the implication 
from the authors’ results was that steel became 
completely dead, from a tuning-fork point of view, 
at 300 deg. C. He had experimented with a carbon 
steel, heating it at 300 deg. and cooling gradually 
by stages, and had not found that, at any point, 
the steel did not give a clear and durable ring. 
The authors, however, were concerned with torsional 
vibrations, whereas his test had been concerned 
with waves of tension and compression, and this 
constituted perhaps the whole difference between 
the two experiments. 

In a brief reply, Professor Thompson said that 
the initial stress in the tests had been adjusted so 
that the elastic limit was not reached. Conse- 
quently, the authors had felt justified in using the 
specimens more than once, in view of the expense 
involved in preparing specimens. They had used, 
however, eight or nine specimens of each of the 
materials, and the variation found was practically 
that of experimental error. If it were possible 
financially, it might be desirable to employ indi- 
vidual specimens for each test, but he felt that the 
costs would outweigh the advantages of so doing. 
The results given in the paper were not claimed to 
be more than a record of the work done, and did 
not represent all the work that could be done on 
damping capacity. In reply to Dr. Main, he said 
that they had expected to find the same kind of 
results which Robin had obtained in his acoustical 
work, but the curves did not coincide with Robin’s 
results. He did not know why there should be a 
difference between the results of the acoustical and 
the mechanical experiments, but he had no reason 
to doubt the accuracy of the abnormal results at 
high temperature, as recorded in the paper. 


EsTIMATION OF HyDROGEN IN METALS. 


The last paper on the agenda for the afternoon 
session on May 2 was a contribution by Dr. W. C. 
Newell on “ The Estimation of Hydrogen in Steel 
and Other Metals.’ This contribution will be found 
on page 479, ante. 

Dr. T. Swinden, who opened the discussion, 
emphasised that the essential feature of the paper 
was the substantial agreement between the results 
of the vacuum-fusion and vacuum-heating methods. 
The apparatus designed and employed by the author 
would render the determination of hydrogen of more 
general application than it would be if the expensive 
vacuum-fusion method had to be relied on. The 
results for hydrogen had been reported as percen- 
tages by weight, whereas, at present, the Oxygen 
Sub-Committee preferred figures given in the form 
of milli-litres per 100 grammes. The last speaker, 
Mr. H. A. Sloman, pointed out that whereas the 
gas in steels consisted almost entirely of hydrogen, 
and, therefore, required no analysis, he had evidence 
that, in the aluminium alloys, the gas was by no 
means 100 per cent. hydrogen. In 1937 he had 
made vacuum determinations on one of the steels 
mentioned in the paper, and on repeating the test, 
in the following year, had obtained the same 
result. If these results could be further confirmed, 
they afforded interesting proof that hydrogen 
was not lost from the steel in the cold, at all events 
after the first few weeks following manufacture. 
Briefly replying to the discussion, Dr. Newell 
stated that he had not carried out much work 
on aluminium alloys but had found that the gas 
did not come off very well from the solid. A quite 
simple method of eliminating all gases other than 
hydrogen was the employment of an activated- 
charcoal pocket. The effect of maintaining samples 
at room temperatures would be studied in future 
work, as well as the elimination of hydrogen 
from steels at temperatures below 400 deg. C. 
At these lower temperatures the rates of evolution 
were much smaller, but the hydrogen elimination 
was definitely measurable owing to the great 
accuracy of the apparatus. 

(To be continued.) 








ENGIN 


EERING, ~ 


LETTER TO THE EDITOR. | 


THE KADENACY SYSTEM OF | 
SCAVENGING. 


To THE Eprror oF ENGINEERING. 
Str,—The recent letter on the above subject, from | 
Dr. 8. G. Bauer, printed on page 443 of your issue of | 
April 26, appears to me to raise several points of 
considerable interest, and I should be grateful if you 
would allow me space to make some observations 
regarding certain of his conclusions. Dr. Bauer expresses 
himself in agreement with the assumption—which he 
attributes to Professor Davies, though he gives no 
reference—that “. . . only the duration, but not the 
magnitude of the depression created by the sudden 
discharge from a vessel, is influenced by the existence 
and length of a discharge pipe.” Such a definite 
statement as this is obviously deserving of very careful 
examination both with regard to its theoretical and 
its practical implications, and, in particular, its bearing 
on the controversy which has arisen regarding the 
relative importance of the ballistic discharge and the 
negative reflection from the open end of the exhaust 
pipe in engines depending for improved scavenge on 
the utilisation of the energy of the exhaust gases. 

Assuming that the term ‘* magnitude of the depres- 
sion” in the statement referred to above means the 
maximum instantaneous amplitude of the vacuum 
pulse produced in the exhaust system, the statement 
appears to the present writer to imply that, within 
limits at all events, a decrease in exhaust-pipe length 
must correspond to a decrease in vacuum period, and 
vice versa. Clearly, if the vacuum is to be effective 
for scavenging purposes, its duration must not be less 
than a certain proportion of the period during which 
the inlet ports are open. If the exhaust-pipe length 
is so short as to make the duration of the depression 
much less than this critical value, then the depression 
is useless for practical purposes, although its ‘* magni- 
tude ’’ may be as large as before. With an exhaust 
pipe of zero length—a condition impossible to attain 
in practice—the duration of the vacuum period would 
also be zero. The above reasoning would seem to give 
considerable support to Dr. Mucklow’s contention 
that the presence of an appreciable vacuum depends 
on the existence of an exhaust pipe. It may be 
objected that a decrease in exhaust-pipe length can be 
compensated for by changes in the valve timing of 
the engine, but such changes can only be carried out 
over a very limited range, particularly in the case of a 
slow-speed engine where the most suitable exhaust-pipe 
length would be considerable. 

Dr. Bauer, in discussing the performance of a 
Kadenacy engine from which the exhaust pipe had 
been removed, states that “. . . . there was no doubt 
about a very powerful suction effect in the inlet mani- 
fold.” Such a statement, by itself, has but little mean- 
ing, since a powerful suction effect in the inlet manifold 
is not an uncommon phenomenon. Perhaps Dr. Bauer 
could give more details on this point, and at the same 
time confirm that by “ exhaust pipe” he means the 
pipe between the exhaust valve and the engine silencer 
or expansion chamber. and not the pipe leading from 
the silencer to the atmosphere. It is probably unneces- 
sary to remark that it is well known that a tuned 
ramming pipe on the induction side of an engine can 
give a considerable increase in performance, but it 
may be as well to mention that if the ballistic discharge 
at exhaust is to be investigated, other variations due 
to the presence of pressure fluctuations occurring in 
induction pipes must first be eliminated by the removal 
of any such pipes. 

The writer is not qualified to deal with the points 
raised regarding the interpretation of the results 
obtained from Dr. Mucklow’s explosion-vessel appa- 
ratus, but he was surprised to see an objection raised 
on the grounds that the temperature in the vessel was 
lower than that occurring at exhaust in a real engine. 
Admittedly, in the latter case the escaping gases have 
a much larger thermal energy, but the influence of this, 
apart from increasing the velocity of propagation of 
waves in the gas, would seem to be doubtful. 

Dr. Bauer gives no guidance as to the way in which 
he would expect the duration of the depression in the 
exhaust pipe to vary with the pipe length. It is of 
little use to state that the duration of the depression is 
‘* influenced by the existence and length of a discharge 
pipe’ unless more precise information is given. 
Working on the assumption that the vacuum in the 
exhaust system of a two-stroke engine is chiefly 
dependent on the production of pressure waves in the 
exhaust pipe rather than on the presence of the ballistic 
discharge, the writer believes it is possible to forecast 
good or bad exhaust systems, to give simple rules 
regarding the most favourable exhaust-pipe length, 
and to synthesise with a fair degree of accuracy, 
indicator diagrams taken in the exhaust pipes of such 
engines. Until more information is available regarding 
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of the exhaust system of engines employing the 
Kadenacy system of scavenging, and while so many 
of the phenomena observed can apparently be otherwise 
accounted for, so long will doubts exist as to the 
importance of the ballstic discharge, and perhaps even 
as to its very existence. 

In conclusion, it must be emphasised most strongly 
that the fine performance figures quoted for engines of 
Kadenacy design are not, of course, in question. 
Those responsible for these engines are to be congratu- 
lated on the results they have achieved, and, whatever 
other results the present discussion may have, it 
will at least have served to make widely known a real 
advance in two-stroke engine design. 

Yours faithfully, 
L. J. Kastner. 
Hawthornden, 
Marple, Cheshire. 
April 29, 1940. 








THE PORT OF NEW YORK. 


RapicaL changes in the world trade situation, due 
to the war in Europe and to the application of the 
Neutrality Act in the United States, do not appear to 
have affected adversely the operations of the Port 
of New York Authority. Statistics issued by this 
body, in its recently issued annual report for the year 
ended December 31, 1939, show increases in all direc- 
tions over the corresponding figures for the preceding 
year, the gross revenues being improved by 10-4 per 
cent., to a total of 16,162,583 dols. The George 
Washington Bridge, with 8,063,356 vehicles, the 
Lincoln Tunnel, with 2,845,349 vehicles, the Holland 
Tunnel, with 13,330,681 vehicles, and the Bayonne 
Bridge, with 560,515 vehicles, each handled more 
traffic than in any previous year. The total vehicular 
traffic over all the facilities administered numbered 
25,740,815 vehicles, an increase for the year of 10-1 per 
cent. The opening of the express-highway approach 
to the New Jersey terminal of the Lincoln Tunnel, in 
particular, increased the use of this traffic link, by 
53-8 per cent. 

This connection of the Lincoln Tunnel through 
Union City and North Bergen, in New Jersey, was put 
into service on June 30, 1939. Built at a cost of 
12,568,000 dols., it consists of a six-lane roadway 
flanked by marginal streets. Where it traverses the 
plateau on the New Jersey side of the Hudson River, 
it runs below the level of the surface streets, which 
cross it on bridges. West of Hudson County Boule- 
vard, in North Bergen, it descends on a viaduct to 
join with arterial roads. Access to this Boulevard is 
given by a three-level structure, a feature of which is 
an interchange circle at an intermediate level; and 
two other connections with the surface streets are 
provided for non-tunnel traffic using the express 
highway. The southern marginal street was opened 
for traffic on May 1, and the northern one on June 9. 
A “loop” structure in Weehawken, to carry tunnel 
traffic from the tunnel toll-area to the beginning of the 
depressed highway, was completed in October, 1938, 
some tea months after the opening of the first completed 
tunnel-unit on December 22, 1937. The full effect of 
the tunnel is not likely to be realised until other 
approach-roads contemplated in the design have been 
built in New Jersey. For present requirements, there- 
fore, a single tunnel-unit carrying two-way traffic is 
sufficient and construction of the second has been 
discontinued, It is so far advanced, however, as to be 
capable of being completed in another 30 months. 
The estimated cost of this additional section is 
11,500,000 dols. 

Work upon the New York approaches to the George 
Washington Bridge was already well advanced when the 
year opened. The anchorage of this new suspension 
bridge has now been encased in granite rubble masonry, 
and all work upon it and the adjoining ramps was 
completed last November. The arch over Riverside 
Drive has been widened to enable it to carry two 
roadways, flanking the central roadway, which lead 
from the bridge on to Fort Washington-avenue. The 
central roadway itself leads into Amsterdam-avenue via 
the 178th-street Tunnel, which was paved and finished 
early in the year. It is expected that the approach 
structure, linking Amsterdam-avenue and the 178th- 
street Tunnel portal with the Harlem River Speedway, 
will be opened in the spring of this year. This consists 
of a reinforced-concrete arched viaduct, descending 
along the steep hillside of Highbridge Park. The 
viaduct was about three-quarters completed at the end 
of last year. 

While the Authority is best known by reason of its 
responsibility for New York’s inter-State tunnels and 
bridges, it is charged by statute with several other 
functions. It plays a leading part in upholding New 
York’s status as America’s greatest port, and, to this 
end, takes a close interest in the activities of various 
commerce-regulating bodies, countering competitive 





the theoretical considerations underlying the design 





moves attempted by other ports, and seeking to 
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improve local transport facilities and to unify freight- 
terminals where possible. It advises municipalities on 
terminal matters and recommends to the Federal 
authorities channel improvements likely to benefit 
waterborne traffic. It has been instrumental in 
securing a Federal grant for modernising the New York 
State Barge Canal, an essential feeder which serves in 


the same relation to the port as the Mississippi or 


Lawrence rivers to New Orleans and Montreal, 
Proposals for a fixed bridge, having 


St. 
respectively. 


minimum headway of 135 ft. and a clear span of 


1,600 ft. across the East River from the extreme tip 
of Manhattan to Brooklyn, have been rejected by the 
War Department on the ground that national defence 
requires that no obstructive crossing should be built at 
that point which lies to seaward of the Brooklyn Navy 
Yard. 








GAS-ENGINE CONTACT MAKER 
FOR TROPICAL SERVICE. 


SPECIAL precautions have usually to be taken in 
the design of machinery for the tropics, owing to un- 
favourable climatic conditions, the possibility of small 
insects finding their way into delicate mechanism, and 
the preponderance of unskilled labour. These factors, 
in particular, have influenced the design of the ignition 
apparatus for a 1,600-b.h.p. gas engine, operating on 
natural gas, recently supplied to the West Indies by 
Messrs. Crossley-Premier Engines, Limited, Sandiacre, 
Nottingham. 
designed and manufactured complete by Messrs, Lodge 
Plugs, Limited, of Rugby, is illustrated in Figs. 1 to 4, 
on this page. As can be seen from the wiring diagram, 
Fig. 1, the ignition is by battery and coil. The engine 


is a horizontal twelve-cylinder model, with two plugs | 


per cylinder. Two ten-volt nickel-iron batteries are 
provided to supply the low-tension current to the coils, 
these batteries being maintained in a fully-charged 
condition by a separate dynamo, indicated on the right 
in Fig. 1. The batteries are in parallel on the coil cir- 
cuit, to which they are connected through two-way 


switches, and normally, only one ia in use, while the | 


other is on charge. There are two contact makers on the 
low-tension side, each serving six coils, and the coils 
themselves are of the double-output type. In this type 
of coil there is a single high-tension winding, both ends 
of which are insulated and connected to two plugs 
which fire in series, in contradistinction to the normal 
motor-vehicle practice of connecting one end of the 
high-tension winding to earth, the body of the sparking 
plug in metallic connection with the engine providing 
the earth pole for the spark. The pressure on the high- 
tension side is 1,500 volts, and as such a voltage, in 
tropical conditions, presents a somewhat difficult 
condenser problem, the plates are embedded in a special 
heat-resisting wax. 

The two contact makers, one of which is illustrated 
in Figs. 2 to 4, are of particular interest. The faceplate 
carrying the make-and-break mechanism for each coil 
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forms part of a rotatable sleeve mounted on a short | nearly a ton. The coils are mounted on the engine 
column bolted to the engine frame, and advance or immediately behind the cylinder heads, giving short 
retard of the ignition as a whole is effected by rotating | high-tension leads to the two plugs, which are located 
the sleeve on the column. For this purpose, the sleeve |on the vertical axes of the cylinders. The contact 
| is provided with an arm terminating in a handle, and | makers are mounted on the ends of cross-shafts located 
working against a fixed quadrant on the column, a| beneath the coils, so that the low-tension connecting 
seale and locking device being arranged as shown in| wires, which are carried in a trough below the coils, 
| Fig. 3. Apart from this control, each of the six-way | are also relatively short, the whole assembly giving 
contact makers incorporates micrometer adjustment | a neat and compact arrangement. 
| for the individual timing of each cylinder. As will be 
| clear from Fig. 2, each make-and-break mechanism is | 
mounted on a circular segment, these segments being | 
of fibre for the low-tension insulation. One of the| SERVICE CANDIDATES FOR EXAMINATIONS FOR THE 
contact points is mounted on a fixed bracket, while the | PROFESSIONS.—Personnel serving in the Royal Navy or 
other is mounted on a slide with a scale and micrometer | the Royal Marines, who were students for a profession 
adjustment. A lock-nut is provided on each micrometer | in civil life, such as law or accountancy, before joining 
screw. The adjustable arm is extended inwards | H.M. Forces, and who desire to take an examination 
to carry a roller, and, as shown in Fig. 2, the six rollers | arranged by the society or institute governing that pro- 
make contact successively with a cam piece let into a | fession, may, if they are serving in shore establishments 
| flange keyed to the half-speed shaft. All the fixed | at home or in sea-going ships in home waters, be granted 
ints are connected to a common terminal at the leave when service exigencies permit, at the direction of 
| bostomn of the faceplate, as shown in Figs. 3 and 4, | the Commanding Officer. 
this terminal being connected to the positive terminals : 
|on the batteries, while the movable contact points| DEVELOPMENT OF REFUGEE INDUSTRIES.—The Com- 
}are connected individually to the positive terminals | mittee for the Development of Refugee Industries, 
|on the coils. As shown in Fig. 3, the connections to 12, Buckingham Palace-road, London, S.W.1, has com- 
both the fixed and movable contact points are made | piled a list of some hundreds of refugees who have held 
on the back of the faceplate. The whole of the make- | important positions, in managerial capacities, in manu- 
and-break mechanism is protected by a detachable | facturing firms, merchant houses, etc., in connection 
dust-proof cover, as shown in Fig. 3. It should be | with the export trade in Germany, Austria, Czecho- 
mentioned that only one of the contact units is shown | slovakia, Poland and Spain. We are informed that, 
|in the figure for the sake of clearness. The cylinder | between them, they cover a wide variety of industries 
| firing order for one contact maker is indicated by the | and many retail markets, in which they have personal 
| figures in Fig. 4, the order for the other contact maker | connections. British firms or organisations interested in 
| being 7, 8, 10, 12, 11, 9. Each sparking plug is 15 in. | securing the services of these men are invited to communi- 
cate with the Committee at the above address. 
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THE LATE MR. W. B. ESSON. 


WE regret to record the death of Mr. W. B. Esson, 
which occurred in London on Thursday, May 9. Mr. 
Esson, who had reached the age of eighty-two, did useful 
work in the ’eighties and nineties of last century as a 
designer of the electrical generating plant of that time, 
and was responsible for the erection of a number of 
public generating stations. 

William Beedie Esson was born in Aberdeen on 
March 27, 1858, and at the age of fifteen entered the 
works of Messrs. William McKinnon and Company in 
that city as an apprentice. On receiving his articles, 
he became a student at the Royal School of Mines in 
London, and obtained the highest award in applied 
mechanics. At the age of twenty he obtained a post 
with the Thames Iron Works and Shipbuilding Com- 
pany, Blackwall, and was for a time in charge of the 
drawing office in the mechanical-engineering depart- 
ment of that firm. Here he was responsible for designing 
the paying-out gear for a number of cable ships and 
also carried out experiments on the primitive dynamos 
and arc lamps of the period. To increase his theoretical 
knowledge of this equipment, he attended the lectures 
which Ayrton was then giving at Finsbury Technical 
College, and in 1883 obtained the silver medal of the 
City and Guilds of London Institute in the honours 
grade of electric lighting and transmission of power. 
In the same year, he joined the firm of Messrs. Paterson 
and Cooper as chief electrician and became manager 
twelve months later. After holding this position until 
1892, he left to manage the Giilcher Electric Light and 
Power Company, for whom he designed the plant 
required for electric lighting the city of Wellington, 
New Zealand. Two years later he became chief 
engineer and manager of the electric lighting and 
power transmission departments of Messrs. Johnson and 
Phillips, Limited, being responsible for the design and 
construction of all the electrical machinery and appa- 
ratus manufactured by that firm and for carrying out 
a number of electricity supply schemes both at home 
and abroad. One of these, which attracted great 
attention in those early days, was a long-distance power 
transmission scheme for the Sheba Gold Mines in the 
Transvaal. In 1904, he resigned his position with 
Messrs. Johnson and Phillips to engage in practice as a 
consulting engineer on his own account, but he retired 
from active life many years ago. 

Mr. Esson was elected an associate of the Institution 
of Electrical Engineers in 1884 and was transferred to 
the class of member two years later. He also served for 
a time on the Council. He was a frequent contributor 
to the Proceedings and was awarded the Institution 
Premium for a paper on “‘ Some Points on Dynamo 
and Motor Design.” In this he enumerated the relation- 
ship between the speed and dimensions of dynamos and 
their output, expressing the comparative merits of 
machines in terms of an “ output coefficient.”” The 
treatment was subsequently extended to alternators 
and induction motors. He was President of the Civil 
and Mechanical Engineers Society in 1905 and 1906, 
and served on the Jury of the International Electrical 
Exhibition in 1892. 








THE LATE MR. H. J. WARD. 


Mr. HERBERT JOHN Warp, whose death, we regret 
to record, occurred on May 2, was well known for many 
years as a technical director of Messrs. J. and E. Hall, 
Limited, Dartford, especially in connection with refri- 
gerating plant for ships. He was 70 years of age, 
having been born in Belfast in 1870. He was educated 
at St. Mark’s School, Windsor, and proceeded thence, 
in 1888, to Pembroke College, Cambridge, where he 
took a B.A. degree in 1891. His degree of M.A. 
(Cantab.) was awarded in 1896. 

From Cambridge he went, in 1891, to the Belfast 
shipyard and marine-engine works of Messrs. Harland 
and Wolff, Limited, where he served a four-years’ 
pupilage, leaving them in 1895 to join the technical 
staff of Messrs. Elder, Dempster and Company, Limited, 
Liverpool. During the six years that he spent with 
them, Mr. Ward organised and considerably developed 
the construction department of Messrs. Elder, Dempster 
and Company. In 1901, he was appointed managing 
director, and, in 1921, chairman, of Messrs. J. and E. 
Hall, Limited, Dartford. He retired in 1937 on account 
of ill-health. Mr. Ward was a member of the Institution 
of Naval Architects, the Institute of Marine Engineers, 
and the Institution of Mechanical Engineers, and, from 
1926 to 1928, was president of the British Engineers’ 
Association. 





= 





SocireTy OF CHEMICAL INDUSTRY.—The 21st annual 
general meeting and dinner of the Chemical Engineering 
Group of the Society of Chemical Industry will be held 
on May 23 at the Waldorf Hotel, Aldwych, London, 
W.C.2. The meeting will be held at 6.45 p.m., and the 
dinner at 7.30 p.m. Those intending to be present 
should notify the honorary secretary, Mr. J. M. Leonard, 
by Monday, May 20. 
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LABOUR NOTES. 


Tue Ministry of Labour and National Service states 
that there was a further substantial improvement in 
employment between March 11 and April15. Between 
these two dates the number of unemployed persons on 
the registers of Employment Exchanges in Great 
Britain fell by 148,578, and the total of 972,695 regis- 
tered at April 15 was the lowest recorded since the end 
of 1920 when the extended unemployment insurance 
scheme came into operation. Between April 17, 1939, 
and April 15, 1940, there was a reduction of 671,699. 





The reduction in unemployment between March and 
April this year was distributed over nearly all the prin- 
cipal industries, the greatest reductions occurring 
in building and public-works contracting, the distri- 
butive trades and agriculture. There were also 
substantial decreases in hotel and boarding-house 
service, coal-mining, engineering, metal-goods manu- 
facture, furniture manufacture, printing and book- 
binding, local-government service, dock, harbour, etc., 
service, road transport, brick and tile manufacture, 
tailoring and dressmaking. 





Of the 972,695 persons on the registers at April 15, 
840,027 were wholly unemployed, 90,182 temporarily 
stopped, and 42,486 normally in casual employment ; 
538,570 of the wholly-unemployed were men, 21,528 
boys, 243,480 women, and 36,449 girls. Of the tem- 
porarily stopped, 54,786 were men, 1,092 boys, 32,748 
women, and 1,556 girls, and of the casual workers, 
40,590 were men, 103 boys, 1,786 women, and 7 girls. 
Between March 11 and April 15, the numbers on the 
registers decreased by 28,759 in the London area, 
10,745 in the Eastern area, 9,198 in the Southern 
area, 3,321 in the South-Western area, 12,278 in the 
Midlands, 12,764 in the North Midlands, 11,217 in the 
North-Eastern area, 26,132 in the North-Western area, 
10,198 in the Northern area, 17,251 in Scotland, and 
6,655 in Wales. 





In April, the home branch membership of the 
Amalgamated Engineering Union increased from 
395,389 to 404,843 and the Colonial branch membership 
from 37,184 to 37,653. The number of members on sick 
benefit decreased from 6,549 to 4,468 and the number 
in receipt of superannuation benefit from 13,860 to 
13,788. The number in receipt of donations benefit 
decreased from 602 to 536, and the total number of 
unemployed members from 2,974 to 2,790. 





In the May issue of the Amalgamated Engineering 
Union’s Journal, Mr. Tanner, the president, mentions 
that a conference has taken place with the Engineering 
and Allied Employers’ National Federation on the 
subject of the staggering of summer holidays. The 
employers intimated, he says, that their Management 
Board _— with the proposal that arrange- 
ments should be made, if possible, in local areas to 
meet the convenience of workers who desire to get 
away for a holiday. The view of the Board was, 
however, that the question was so dominated by local 
industrial and other considerations that it was quite 
impossible for the central bodies to make anything 
in the nature of a specific recommendation affecting 
all areas. They agreed to suggest to their local 
associations, therefore, that they should have the 
matter under review and, if necessary, discuss it with 
local trade-union representatives. 





It is stated that, as from February 1, a war bonus 
is to be paid to all whole-time non-industrial Civil 
servants. The bonus is to be paid to those whose 
remuneration is 95s. a week or less in London, 91s. or 
less in intermediate centres, and 87s. or less in provincial 
centres, or the annual equivalents of these rates. Civil 
servants over 21 receiving under 40s. will have a 
bonus of 3s. a week. Those receiving 40s. to 50s. inclu- 
sive will get 4s. a week, and those receiving over 50s. 
a week will have a 5s. bonus. A bonus of ls. 6d. will 
be given to Civil servants under 18 and a bonus of 
2s. 6d. to those aged from 18 to 21. Officers whose 
ordinary remuneration exceeds by not more than 5s. 


the rates of 95s., 91s., and 87s. mentioned, will receive |- 


a bonus sufficient to bring their pay and bonus together 
up to the same level. 


Increases in wages of 3s. a week of 47 hours for 
men workers and seven-eighths of a penny an hour 
for women were announced last week by the Stamped 
or Pressed Metal Wares Trade Board. There are 
corresponding increases to piece-workers, in overtime 
rates and in holiday pay. Some employers are already 
paying the increases, and the Trade Board hopes that 
all will put the increased rates into operation as early 
as possible without waiting for the Minister of Labour’s 
confirming order. 





The Ministry of Labour and National Service 
announced last week that certain of the engineering 
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courses in Government training centres may be reduced 
to three months to meet the needs of industry. It is 
now possible to take men into employment from the 
Government training centres after a shorter period of 
training than has hitherto been required. The standard 
length of the course is six months, nine months for 
draughtsmen ; but, even in peace time, it was customary 
to release men who had passed their trade tests after 
about 20 weeks of training. 





Steps are being taken to confine the courses to 
absolute essentials in view of war-time needs, and in 
many cases men can be released, if required by em- 
ployers, after a still shorter period. Employers desiring 
skilled workers should woah as their wishes known to 
the employment exchanges, and may find it useful in 
many cases to send a representative to the nearest 
training centre to ascertain the kinds and degrees of 
skill attained by the men under training. 





The report of the General Federation of Trade Unions 
for the twelve months which ended on March 31 
states that 92 societies are affiliated, 57 on the higher 
scale, 33 on the lower scale, and two on both scales. 
The membership on which contributions are based is 
342,093, and of that number 220,499 members are on 
the higher scale, 111,561 on the lower scale, and 
10,033 on both scales. The gross membership is 
353,671. The contributions received during the twelve 
months amounted to 25,6621. 5s. 10d., and the benefits 
paid out to 9551. 12s. 6d. 





According to Mr. George Bell, the general secretary 
of the Federation, the reserve balance appreciated by 
27,2071. 12s. 1ld. during the twelve months. The 
balance sheet shows that after provision has been 
made for the outstanding liability for Income Tax 
and the reserve for depreciation of property, the 
net worth of the Federation at the end of March was 
300,1071. 9s. ld. The amount of the financial reserve 
constitutes, Mr. Bell says, a record in the forty years’ 
history of the organisation. Trade disputes did not 
make a heavy call on the funds during the twelve 
months. There were 24 disputes; in the largest, 
250 members were involved and in the smallest only 
one member was involved. 





The following circular to branches and district 
committees is reproduced in the May issue of the 
Amalgamated Engineering Union’s Journal :—‘‘ Execu- 
tive council are aware that certain shop stewards of 
this union have attended conferences convened by a 
body not provided for within the constitution of, or 
having any connection with, the Amalgamated Engin- 
eering Union. These conferences have discussed indus- 
trial questions which are the primary function of this 
organisation, and have even formulated a_ policy 
intended to operate in the various workshops. This 
is usurping the functions of the National Committee 
of the union. The status of shop steward is derived 
from the provisions of Rule 13, and agreements con- 
cluded with the consent of the National Committee 
between executive council and the employers; their 
stewardship must be upon that basis only, and their 
actions must always be within the rules of the union 
and the agreements signed on behalf of the union.” 





“Shop stewards,” the circular continues, “ are not 
entitled to use their position to attend meetings con- 
vened by any unofficial body, and it, therefore, follows 
that they are not permitted to discuss at such meetings 
questions dealing with the functions of the union or to 
accept any instructions whatever from such sources. 
Executive council instruct you to inform all shop 
stewards under the control of your District Committee 
that if they, as shop stewards, attend meetings or 
conferences which are not convened under the authority 
of, or in accordance with the constitution of the union, 
their shop stewards’ credentials will be withdrawn. 
Please oblige by taking immediate steps to give effect 
to this instruction.” 








CENTENARY OF DERBY RAILWAY WORKS,.—Derby 
celebrated its 100th anniversary as a railway manufac- 
turing town on May 11. At the present time the works 
cover a total area of 175 acres and give employment to 
more than 8,000 persons, but originally they comprised 
a small group of buildings for the use of the North 
Midland and Midland Counties Railways, which with 
the Birmingham and Derby Junction Railway, shared 
the use of Derby passenger station, opened at the same 
time as the works. The North Midland Railway, of 
which George Stephenson was the engineer, was opened 
from Derby to Rotherham—with a connection to 
Sheffield—on May 11, 1840, and the Midland Counties 
Railway, which had been opened from Nottingham to ~ 
Derby in the previous year, was extended to Leicester 
on May 4, 1840. The first locomotive superintendent 
at Derby was Robert Stephenson. 
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PROBLEMS OF THE SINGING 
PROPELLER.* 


By Proressor W. Kerr, Dr. J. FP. SHannon and 
Dr. R. N. ARNOLD. 


(Continued from page 472.) 


Tue maximum suction occurring on a blade section 
is controlled to a large extent by the contour of the 
leading edge. To study this aspect, pressure distri 
bution experiments were undertaken in the 5-ft 
diameter open-jet wind tunnel at the Royal Technical 
College, Glasgow. The model sections had a chord 
of 15 in, and a span of 24 in., and were rigidly attached 
at each end to brass dises supported by large vertical 
side-planes. The angle of incidence was adjusted by 
rotating the discs and locking them at the desired 
in lin ation Pressure readings were recorded by 
embedding small copper tubes below the surface of the 
sections, & g-in. diameter hole being drilled in each at 
mid-span, normal to the aerofoil surface. These 
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and trailing edges were sharpened in a similar manner to | low speeds, cavitation may be promoted in section a. 
section b the trouble was eliminated. It was driven by | In the absence of experimental data it was not 
a triple-expansion engine, and records of cyclic speed | possible to estimate the effect of wake variation very 
variation for a similar installation were available. | precisely. Some indication, however, was obtained 
From the conditions of cavitation it was possible to | from work by Baker (1933), and dotted lines have been 
convert the pressure coefficient to an equivalent | plotted to show the probable variation. In view of 
cavitation speed expressed in revolutions per minute. | the lack of precise information, the results of Fig. 11 
With full immersion and a water temperature of | must be accepted with a certain reserve. They do 
60 deg. F.. | indicate, however, that sharpening the leading edge 
1,620 | of the blade may suppress the cavitation limit within 
pv? ve | the working range of the propeller and thereby avoid 
, the possibility of cavitation due to variation in speed 
- and wake. Sharpening the leading and trailing edges 


| where V is the velocity of water relative to blade at|in some cases has eliminated singing. 







the section considered. Results show that the slip! In order to study cavitation phenomena with model 
of such a propeller between 40 r.p.m. and 80 r.p.m. | blade forms, the apparatus shown in Fig. 12, on this 
is approximately 20 per cent. The line drawn for | page, was constructed. It consists essentially of a blade 
this condition indicates that cavitation would first |@ immersed in water in a glass container b. The blade 
occur at 67 r.p.m. with section a, but not until 95 r.p.m. | is rotated by an electric motor ¢ and is attached to the 
with section b. This, however, is only true for steady | spindle by a joint which allows the angle of incidence 
conditions, an ideal which is never attained because | to be varied. A steel cover d supports the motor, the 
| spindle of which projects through a gland e to prevent 
air leakage. Rubber jointing between this cover and 
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tubes were connected by rubber tubing to a multi-tube ———— 
manometer. All the tests were carried out with an (— = 
air speed of 120 ft. per second, giving a Reynolds Fig.12. — a oe 
num ber of approximately 10°, and the angle of incidence . ( =e : MAAAAAS 
varied from l5 to + 25 deg | 7 Tr ee ee n of 
The maximum suction, the rate of recompression o ——___—________9 | 
from suction peak to trailing edge, and the general | 
distribution of pressure on the profile have a large | e ' ; 
influence on cavitation and breakdown of flow on the ' H 
‘ q , 
blade surface. Separate diagrams showing the varia Wlocity qH | 
tion in maximum suction with angle of incidence ” ' | 
have been plotted in Figs. 9 and 10, herewith. Fig. 9 ae 
allows a direct cCOMparison vo be made between sections \ Y is 
which have rounded and sharp leading edges, respec- . i 
tively. It is evident that the sharpening of the edges _ J i 
reduces the tendency to high suction within the range _- enamnce — aa 
of angle of incidence from --3 deg. to 3 deg., the y | 
significance of which will be considered later. An —___a., | 
exactly similar result, though not so pronounced, is | 
indicated in Fig. 10. The smaller change, due to sharp i | 
ening the edge of section c, is due no doubt to the | 
UY U 


fact that it has initially a relatively sharp leading 
edge. In all cases the suction pressure attains a 
maximum at relatively low positive and negativ: 
angles of incidence, and thereafter diminishes, this being 
typical of sections having a low camber ratio. 

To show the practical significance of the results 
obtained from the wind-tunnel investigations, Fig. 11. 
on this page, has been prepared. Here the suction 
peak characteristics for sections @ and 6 have been 
reproduced over a limited angle of incidence. Profile a 
is a replica of the section, at approximately 0-9 radius, 
of a four- bladed propeller 18 ft. 3 in. in diameter. This 
propeller was known to sing badly, but when the leading 


* Paper read at a meeting of the Institution of 
Mechanical Engineers, in London, on Friday. April 19, 


1940 Abridged 
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of wake variation and cyclic speed fluctuation. Approxi- | the rotating blade is accomplished by means of strobo- 
mate calculations, made to allow for these influences, | scope f, which generates a pulsating light. The instru- 
are superimposed on Fig. 11. If point X represents | ment is fitted with a graduated dial by which the light 
the position for a mean speed of 50 r.p.m. and 20 per | frequency may be varied from 600 to 14,000 per minute. 
cent. slip, then, due to speed fluctuation and the angle | To determine accurately the relative speed of the blade 
variation which must accompany it, the maximum | through the water, the rotational speed of the water 
and minimum positions will be represented, respec-|in the container required consideration. In order 
tively, by Y and Z. Similar maxima and minima | to estimate this spinning action, two copper tubes g 
are shown over a speed range from 38 r.p.m. to 80 r.p.m. | and A were inserted through the cover. These tubes 
The curve traced by these points shows that, even at ‘ measured, respectively, the static and total pressures, 
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3-CUB. YD. “ WALKING” DRAGLINE EXCAVATOR. 


MESSRS. 


RUSTON-BUCYRUS, 


LIMITED, LINCOLN. 








From 
these readings the rotational speed of the water was 


which were registered by water manometers. 


calculated. Knowledge of the blade speed determined 
from the stroboscope readings allowed the relative 
velocity of water to blade to be determined. 

The cavitation investigations were based on visual 
observation, readings being taken when the formation 
of cavities became evident at that part of the blade 
directly under the pressure tubes. From a knowledge 
of static pressure, barometric pressure, relative blade 
speed, and water temperature at the start of cavitation, 
it was possible to determine the non-dimensional 


: D : . ; 
pressure coefficient a used in recording aerodynamic 
p 


2 
results. This coefficient is merely the ratio of the 
pressure at any point on the blade to the velocity 
pressure of the fluid stream. When cavitation com- 


mences 
P — pe 
p V3 
2 


where P denotes the absolute static pressure of water 
at the blade depth p, the vapour pressure corresponding 
to temperature and air saturation, p the maximum 
suction on the blade, V the relative velocity of water 
to blade, and p the density of water. The value of p, 
was taken at 3-5 lb. per square inch absolute. 

(To be continued.) 
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BULGARIAN INTERNATIONAL COMMERCIAL FairR.—The 
ninth International Commercial Fair will be held at 
Varna from August 17 to September 6. Information 


regarding the function may be obtained on application 
to the Secretary, Foire de Varna, Varna, Bulgaria. 








3-CUB. YD. ‘* WALKING’? DRAGLINE 
EXCAVATOR. 


AvtHoveH an illustration of a walking dragline 
excavator will be found on page 223 of volume 145 of 
ENGINEERING (1938), it is cited, in the accompanying 
text, as an example of contemporary practice in the 
United States. The accompanying illustration, which 
was reproduced from a photograph taken in the 
ironstone quarries of Messrs. The Wellingboro’ Iron 
Company, Limited, Wellingborough, Northants, shows 
that this type of excavator is now successfully in pro- 
duction in Great Britain. The machine is, in fact, 
the first walking dragline excavator to be built and 
installed in this country. It is one of two supplied to 
Messrs. Stanton Ironworks Company, Limited, near 
Nottingham, by the makers, Messrs. Ruston-Bucyrus, 
Limited, Excavator Works, Lincoln, and is known as 
the Ruston-Bucyrus-Monighan 5.W. type. It is fitted 
with a 3-cub. yd. bucket on a boom 135 ft. long and is 
used to strip and dump about 40 ft. of overburden. 
The machine is electrically-driven and is fitted with 
the Ward-Leonard control system. Two prominent 
features in the illustration are the length of the jib 
and the actual seating of the body of the excavator 
on the ground, as well as its nearness to the edge of the 
excavation. Both are rendered possible by the low 
centre of gravity obtainable with the ‘ walking” 





method of propulsion. 

The body of the machine, i.e., the superstructure 
containing the operating mechanism and the bottom 
frame on which the superstructure is carried, rests 
squarely on the ground when digging is being done, 
but not when the machine is being traversed. As the 
bottom frame consists of a strongly-built steel structure 
21 in. deep and 24 ft. in diameter, the total weight is 
spread over a large area and the pressure on the ground 


is only some 5 lb. or 6 Ib. per square inch, or only | 





| about 25 per cent. of the ground pressure of the crawler 
tracks that would be fitted to a machine of this capacity. 
This low ing pressure enables the excavator to be 

; employed on soft ground and close up to the cut-back 
face. The machine weighs about 150 tons. 

The walking mechanism consists of a pair of large 
| flat rectangular shoes, one on each side of the machine, 
}as is seen in the illustration. Each shoe measures 
25 ft. by 4 ft. and is suspended from an elongated 
cam track mounted on the rotating superstructure. 
A double-flanged cam or eccentric rotates inside each 
of the cam tracks, these cams being fitted on squared 
ends of a heavy travelling shaft running across the 
superstructure. The shaft is clutch-operated from 
robust gears driven from the main machinery. As 
each cam is rotated in the cam track driven from the 
shaft, a crank-pin carrying a roller travels up and down 
in a vertical slot in the cam frame. The action of the 
eccentric cam and the vertical motion of the crank pin 
raises and lowers the shoes and lifts and moves the 
machine forward when the shoes are pressed on the 
ground. A brake holds both shoes in the raised position 
when the machine is digging and is automatically 
released when the driving clutch is engaged. Each 
revolution of the cam carries the machine forward a 
distance of 6 ft. The walking action above described 
may, perhaps, be more clearly understood by reference 
to the illustration in vol, 145, previously mentioned, 
although that is not applicable in all its details to the 
machine now described. 

The walking excavator is very mobile and can move 
in any direction from its original position. This 
realy change of direction arises from the fact that 
the walking shoes are attached to the rotating super- 
structure. The shoes, when lifted clear of the ground, 
can be rotated into any other position in a horizontal 
plane. When they are inetd egita and the travel- 
ling gear is started up, the machine will progress in 
the direction in which the shoes are pointing. The 
superstructure revolves on a track of 40 double-flanged 
rollers, 10 in. in diameter, arranged in a circle 18 ft. 
in diameter. The walking gear consists of very few 
wearing parts, which are well above mud and dirt. 
We understand from Messrs. Ruston-Bucyrus that 
another walking drag-line excavator of the same size 
is in course of construction for Messrs. Midland Iron- 
stone Company, Limited, Scunthorpe, This machine, 
however, has a jib 155 ft. in length and employs a 
2}-cub. yard bucket, a deeper overburden having to 
be dealt with. Moreover, it has a Diesel engine as a 
power unit instead of being electrically-driven. In all, 
we understand, six walking drag lines are to be used 
for stripping ironstone in England. 








CATALOGUES. 


Oil Indicators.—Messrs. Rotherham and Sons, Limited, 
Coventry, have sent us a folder entitled ‘‘ Danger 
Signals,” describing various types of oil indicators for 
visual or audible warning. 


Steel Plate Batteries.—We have received from Messrs. 
Nife Batteries, Limited, Hunt End Works, Redditch, 
Worcestershire, a pamphlet describing their steel plate 
batteries for electric trucks, locos, etc. 


Welding Materials.—We have received a leaflet from 
Messrs. Mallory Metallurgical Products, Limited, 78, 
Hatton Garden, London, E.C.1, covering their range 
of resistance-welding die and electrode materials. 


Emergency Lighting.—Equipment for lighting air-raid 
shelters, hospitals and stores, in emergency, is dealt with 
in a catalogue issued by Messrs. Crypton Equipment, 
Limited, North Acton-road, Park Royal, London, N.W.10. 


Electric Water Heating.—A new catalogue of equip- 
ment for water heating has been received from Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2. Data are included for assist- 
ance in estimating for such equipment. 

Portable Electric Tools.—Sanders, grinders and other 
portable electric tools, of American design, now manu- 
factured by Messrs. Standard Telephones and Cables, 
Limited, Connaught House, Aldwych, London, W.C.2, 
are described in a catalogue recently sent to us by that 
company. 

Continuous Sawing and Filing.—We have received 
from Messrs. Continental Machines, Inc., 1301, Washing- 
ton-avenue, South Minneapolis, Minnesota, U.S.A., two 
circulars relating to their Doall precision saws and file 
bands, with notes on the selection of the correct type for 
particular work. 

Handlamp Transformer.—Messrs. The British Thomson- 
Houston Company, Limited, have issued from the tem- 
porary address of their lamp-advertising department, 
Bridle Path, Watford Junction, Watford, Hertfordshire, 
a leaflet giving particulars of their handlamp transformer, 





which complies with Home Office regulations and elimi- 


| nates the risk of accidents when hand-lamps are con- 


nected directly to mains in damp situations. 
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REINFORCED-CONCRETE PIT PROPS.| 


AS a result of the war, the replacement of foreign | 
timber by home-produced material has become urgent. 
Investigations have been made by the Mines Depart- 
ment, and a specification has been prepared covering | 
the requirements for materials, manufacture, and tests, | 
to ensure the supply of pit props of reinforced con- | 
erete.* A previous report, published in December, | 
1939, was based on the use of hand mixing and | 
hand placing, such as might be practised on a small | 
scale at individual collieries. Attention was subse- 
quently drawn to the advantages of mass-produc- | 
tion methods, as used by manufacturers of pre-cast 
concrete, and, following discussions with a number of 
manufacturers of pre-cast concrete products regarding | 
the problems arising in the making of pit props, 
samples were made and submitted to tests by the | 
Sacety in Mines Research Board. These tests showed | 
that high-grade props could be produced in quantities 
under normal commercial conditions. 

The opening clauses of the specification follow the 
lines of B.S.S. No. 607-1935, “ Reinforced Concrete | 
Poles for Electrical Transmission,” and are intended to 
secure a reasonable degree of uniformity in the product, 
so that samples tested shall be representative of the 
quality of the batch of props from which they were | 
taken. The amount of reinforcement necessary is| 
approximately 8 per cent. of the toval weight of the | 
prop if in mild steel, or the equivalent in high-tensile | 
steel. Half of this is to be in the form of longitudinal 
rods to provide sufficient mechanical strength to allow | 
the prop to be handled, and half in the form of a spiral 
to prevent sudden and violent failure. Although the 
circular cross-section of timber props is the most 
convenient in use, this shape may be difficult to produce 
in concrete, and the specification therefore allows for 
props of octagonal section, or square with chamfered 
corners. To reduce the number of moulds necessary, it | 
is proposed that the whole range from 2 ft. to 6 ft. 3 in. | 
in length should be covered by six diameters with three 
standard lengths to each diameter. Details of the me- 
thod of laboratory testing, and of a drop test which re- 
quires no special apparatus, are given in the specification. | 

Pointed or chamfered ends, intended to enable the | 
props to penetrate the floor, Jead to a reduction of the 
strength as determined in the testing machine. Steel 
ferrules, } in. wide by % in. thick, have been employed 
to prevent ravelling of the ends of wens when set and | 
withdrawn repeatedly, and it is probable that pressed- 
steel caps would serve the same purpose even more 
effectively. Obviously, the use of some form of releas- | 
ing device would greatly increase the usefulness of | 
concrete props at the coal face; but this question, 
together with the use of steel bands or ferrules, timber 
or weak concrete cushion pieces, and the practical 
application of chamfered or pointed ends, is still under | 
investigation, and, therefore, is not dealt with in the 
present specification. Nor are any rules laid down 
for the grading and proportioning of the raw materials 
to be used in making the concrete, but due care must, | 
of course, be given to these matters if the concrete 
is to develop the specified strength under test. Provided 
that good-quality materials are available, strong 
concrete can be made, within limits, either by using a | 
large quantity of cement without devoting much care | 
to the grading of the aggregate, or by using less cement 
in conjunction with a well-graded aggregate. Although | 
the latter type of concrete is preferable, it may be | 
cheaper, where the amount required is small, to use a | 
larger amount of cement than to sieve and grade the | 
aggregate. The method of compacting is also of | 
importance ; harsher, but ype oa concretes can be | 
satisfactorily compacted by vibration than can be 
done by hand. In the cuse of hand-moulded props, | 
where wet mixes are likely to be used, a slump test | 
has been specified. It is proposed to standardise six | 
diameters (or the equivalent octagon or chamfered | 
square sections) for Lace props, rising by }-in. steps | 
from 3 in. to 54in. Props of each diameter would be | 
made in three lengths only, and thus the range of | 
lengths from 2 ft. to 6 ft. 3 in. is covered in 3-in. steps. | 
In this scheme, there is a standard diameter correspond- 
ing to each length of prop. The ratio of diameter to 
length has the value, customacy for wood props, of | 
1; 12 for the 4 ft. 6 in. size, shorter props being stouter, 
and longer props more slender. Daleapeund trials 
made with props stouter than those specified are | 
reported to have given very satisfactory results, and 
the suggestion has been made that the 4-in. diameter 
size should be used down to the 2-ft. length. A varia- 
tion of this kind can be made quite easily by blanking 
off part of the mould. Variations in the direction of 
greater slenderness, however, should not be permitted. 
The face props are intended to have 8 per cent. of 
steel by weight, reckoned on the net section enclosed 
by the spiral. 


° Specification for Reinforced- ( lonesute Pit Props. Mines 
Department. Obtainable, without charge, from the 
Director of Mining Supplies, Mill House, 87-89, Shaftes- 
bury-avenue, London, W.1. 


| integral with the end rings, the parts of the core lamina- 
| tions which are cut away are filled in solid with the bars, 


| solid type in varying proportions, it is possible to adjust 


| by which it is bolted to the table of the milling machine. 


'eurved projection of the clamp 13. 








. « ENGINEERING *? ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification ame ay od 
is stated in each case; where none is mentioned 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the communicators are given in italics. 

Ome of S necifications may be obtained at the Patent | 

Sales Branch, 25, Southampton Buildings, 
C a... -lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when 
word “* Sealed’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office A 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


518,315. Synchronous Motor. The General Electric 
Company, Limited, of London, and H. C. E. Jacoby, of 
Witton. (7 Figs.) August 22, 1938.—-The invention is a | 
squirrel-cage rotor for a small self-starting synchronous | 
motor. The object of the invention is to provide this 
type of motor with a more even starting torque and a 
better synchronising torque, and also to allow of a 
required characteristic being readily obtained. The rotor 1 
is laminated and carries the bars 3 of a squirrel-cage | 
winding. Parts of the laminations between the holes 





top plate is a small insert 25 with a machined top surface 

engaged by a cam face on the underside of the lever 16. 
| In operation, castings are clamped on one end of the top 
| plate. These castings are then fed to the cutters and 
| while the work on one end of the top plate is being 
machined the jigs on the other end of the top plate are 
| loaded. When the operation is complete on the first 
end the work is withdrawn, the top plate is unclamped, 
and is turned through 180 deg. so that work on the other 
end is opposite the cutters and equally correctly located 
for machining. The fitting thus enables much time to 
be saved. (Accepted February 9, 1940.) 


SHIPS AND NAUTICAL APPLIANCES. 


518,253. Marine-Engine Gear. Davey Paxman and Com- 
pany (Colchester), Limited, and E. P. Paxman, of Col- 
chester. (3 Figs.) December 9, 1938.—The object of 
the invention is to provide a marine-engine control gear 
which will transmit the drive at full engine speed when 
running ahead and at reduced speed when running 
astern, and will have a neutral position to allow for idling 
of the engine and for trailing the propeller freely when 
the engine is stopped. The end of the engine crank 
shaft 1 has a flange to which is bolted an annular housing 
carrying the driving component 6 of a flexible coupling 
| for reducing torsional vibrations. The driven component 
7 is carried on an annulus bolted to a flanged sleeve 11 
running free on the hollow main shaft 12, which is coupled 
to the propeller shaft. The inner end of the main shaft 
is carried by a roller bearing mounted on the end of the 
crankshaft, which allows slight angular play of the shaft 
12. Within the annular housing an oil-operated 
clutch, the driving part being rotated by the driven mem- 
ber 7 of the flexible coupling. The driven clutch members 





is 


(5183/5) 


for groups of bars 3 corresponding to the poles of the 
motor, which is assumed to be bi-polar in the figures, are 
cut away towards the inner parts to form gaps 4, Fig. 1. 
Thus, the bars of each group are bridged by magnetic 
material at the outer faces, while their inner faces are 
separated by air, or, in motors where the bars 3 are cast 


as shown in Fig. 2. By building up the rotor with in- 
terleaved laminations 1 and laminations of the normal 
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the relative reluctances of the cut-away and the normal 
parts, and hence to vary the characteristics of the motor. 
(Accepted February 23, 1940.) 


MACHINE AND OTHER TOOLS, 
ETC. 


517,850. Work-Holder for Milling Machine. Roberts 
Black and Company, Limited, of Manchester, and F. G. 
Anderson, of Manchester. (2 Figs.) August 12, 1938. 
The work-holder is of the retatable table type and is 
designed to effect a saving in production time. The | 
base 10 is rectangular and at each end is a slotted lug | 
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|are a pair of plates with tapered annular ribs on their 

of lugs 12, between which is pivoted a lever 13 having outer surfaces which engage grooves in the pair of driving 

a curved projection which forms a positioning and | oo Pi! — on eee ee po er npr ng 
. . At the other end of the base is a raised | | and are in menendge 

a. 3 -sincnemcspecendy | cylinder bolted to a flange on the inner end of the main 
Fig. 1. 


At one end of the base, beside the slotted lug, are a pair 


| shaft. Surrounding the sleeve 11 is a housing for a set 
| of epicyclic pinions 33 which mesh with a central pinion 
|}on the sleeve. A second set of pinions 36 which extend 
the width of the casing are in mesh with the first and 
also with a sun gear fixed to the main shaft. A brake 
band can lock the housing against rotation. The engine 
is controlled from the bridge and in the “ ahead ”’ 
position oil is pumped to an inlet behind the outer 
bearing 18 of the main shaft, and from thence flows 
through a tube 48 in the hollow main shaft and via 
communicating ducts to the space between the driven 
clutch plates to engage the clutch. The main shaft 
then runs at engine speed. A second oi] supply from 
the interior of the crankshaft divides on reaching the 
main shaft. Some of the oil passes through ducts to the 
spaces between the driving and driven clutch members. 
The rest of the oil flows through the interior of the shaft 
12, some lubricating the sleeve 11, the remainder passing 
through a relief valve 72 into the epicyclic-gear housing. 
When the control is moved to any but the “ ahead” 
position, the supply of oil to the space between the clutch 
plates ceases, and oil passes from the crankshaft between 
rotatable top plate 18, which is partly held and located | the driving and driven clutch parts and keeps the clutch 
by a central pivot stud fixed in the base. This stud disengaged. With the engine running, a reverse drive is 
carries an adjustable hardened and ground cone 20, | then obtained through the flexible coupling to the sleeve 
which seats in a bush fixed in the top plate 18. The top!11, which drives the epicyclic gear, the brake locking 
plate has tapped holes to take jigs for the parts to be|the housing. For the “ neutral” position with the 
milled. At opposite corners the top plate has a pair of engine running, the brake is released. In this position, 
small lugs carrying a cross pin 24 which is engaged by the | also, when the engine is stopped, the propeller can trail 
At each end of the | freely. (Accepted February 21, 1940.) 
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Fig.2. 





cross piece, the centre of which is slotted in the plane of 
the base and in which is pivoted a further clamping 
lever 16, the upper pivot being in a bridge piece 17. 
The upper surface of the base is machined to carry a 
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